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The Impact of the use of Modern Teaching Technologies (MTT) In 
Educational Process at the Faculty of Education, Jazan University 

Mahasin Gad Alla Mohamed 

Educational Technology Department, Jazan University, Sabya, Jazan, Kingdom Saudi Arabia 

 

ABSTRACT 

 

The purpose of this study was to investigate the use of Modern Teaching Technologies (MTT) among faculty 

staff members at the Faculty of Education, Jazan University. The study conducted in the academic year 2016. A 

Systematic random sample of (130) faculty staff members was used. The faculty staff members were asked to 

express their attitudes towards the use of modern teaching technologies in educational processes. A 

questionnaire was used for collecting data. The data analyzed with SPSS personal computer program. 

Appropriate statistics for description (frequencies, percentage, means, standard deviations, T-Test and ANOVA 

Test) were used. The results showed that: There were significant differences at the level of significance (0.05) 

between faculty staff responses on the impact of the use of modern teaching technologies in the educational 

process in favor of male participants. Thus, the null hypothesis (H0: µ1=µ2) was rejected; There were significant 

differences at the level of significance (0.05) between the study participants attitudes towards the use of modern 

teaching technologies in the educational process, related to experience variable. Thus, The null hypothesis was 

rejected; There were no significant differences at the level of significance (0.05) between the study participants 

attitudes towards the use of modern teaching technologies in the educational process, related to computer 

training courses. Thus, the null hypothesis (H0) was accepted. The researcher concluded that faculty staff 

members have a positive attitude towards the use of modern teaching technologies in the educational process. 

The researcher, also, stated some recommendations.  

Keywords : Faculty staff Members, Modern Teaching Technologies (MTT), Faculty of Education, Jazan 

University. 

 

I. INTRODUCTION 

 

Modern teaching technologies have been part of the 

teaching and learning environment. It is one of the 

resources that teachers use to help facilitate student 

learning. The increasing variety and accessibility of 

modern teaching technologies have expanded the 

tools and the opportunities teachers have to use 

technology. Computer devices are more powerful and 

come in different forms, from those that sit on our 

desks to those that sit in the palm of our hands. The 

internet connects those devices and connects 

students to each other in the classroom, through the 

school, and around the world. Technological devices 

and networks have changed schools and classrooms 

(Eady & Lockyer, 2013). 

 

The important role of modern teaching technologies 

play in education gives teachers the opportunity to 

design meaningful learning experiences that embed 

technology. Teachers always considered the tools and 

resources that can best support learning activities for 

https://doi.org/10.32628/IJSRST196471
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their students. However, advances and accessibility of 

modern teaching technologies have made the 

possibilities seem almost endless (Cuban, 2003). 

 

It is important for teachers to embed technology 

appropriately in teaching and learning processes. A 

teacher has many considerations in designing the 

appropriate use of modern teaching technologies in 

educational process. Teachers  have to keep up to 

date with the technological tools that are available to 

them (ibid). 

 

Making modern teaching technologies available in 

schools does not mean that teachers will make use of 

them, so it is necessarily for teacher to use them 

effectively in educational process (ibid).  

 

Teachers can embed modern teaching technologies 

into students activities, such as word-processing, 

presentation and publishing software, webpage 

authoring tools, email, and online discussion. These 

technologies allow students to communicate with 

their teachers as well as with each other using text, 

images, sound, and video (Eady & Lockyer, op. cit.). 

 

Is it true that not all teachers are embedding 

technology into their teaching? A significant body of 

research has investigated why this occurs. Teachers 

face many difficulties in using technology in the 

classroom, such as lack of resources, technophobia, 

and lack of training programs in the use of 

technology in teaching. Some resource barriers are 

being overcome with an increasing number of 

computers and software applications and faster, more 

reliable networks in schools. Teachers will avoid 

using technology if it does not work properly or there 

is a lack of technical support in their school. Teachers 

also need training programs on new technology tools 

that they can use in their teaching. The important 

factors in the use of technology in the classroom, are 

teacher knowledge and skills. Lack of specific 

technical skills is a common reason teachers give for 

not using technology (Hew & Brush, 2007).  

 

However, teachers who undertake training programs 

to build skills through professional development 

activities are much more likely to integrate 

technology into their teaching than those who do not 

(Mueller et al., 2008). 

  

Modern teaching technologies are an inevitable part 

of society, that cause teachers to consider the 

implications for them in their role as teachers and as 

lifelong learners themselves. This does not mean that 

teachers naturally understand how to use those 

technologies appropriately. The challenge for 

teachers is to draw upon their continually developing 

knowledge and skills about what to teach and how to 

teach (Eady & Lockyer, op. cit.). 

 

If teachers understand the importance of integrating 

modern technology into their classrooms and receive 

the professional development needed in their fields, 

they could become accustomed to using technology 

tools; therefore, student learning and motivation 

could increase (Young, 2008). 

 

Although e-mail is well established in undergraduate 

education, it is not fully integrated into the 

curriculum. E-mail and computing often limit to 

courses that focus on a necessary tool, such as 

computer programming or statistics courses. Using e-

mail in the undergraduate curriculum as an 

instructional tool is still relatively new, but 

introducing e-mail into any curriculum has many 

potential benefits (Hassett, et al. 1995). 

 

Students and teachers both benefit from using e-mail. 

Using e-mail as one of the modern technologies is the 

first step in using the Internet, in research and 
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education. Students who use e-mail find that teachers 

are accessible for more than office hours. E-mail 

extends office hours to virtually any time and place, 

to the mutual convenience of faculty and students. 

(ibid). 

 

E-mail allows students and teachers to join with each 

other and students themselves and other learners, 

from all over the globe, in discussions of mutual 

educational interest. This enlarged "peer group" 

brings together people from other cultures, religions, 

educational systems, and political systems, enriching 

students on the local campus (ibid). 

 

Internet use in classrooms helps both teachers and 

students to share information with each other, to 

discuss the opinions of other users, and to 

communicate with people from different locales in 

common interest areas. Internet use helps students, 

acquire the skills needed for searching and 

researching without guided instruction. Appropriate 

classroom techniques can help students acquire skills 

and desired behavior more efficiently (Sezer, 2010). 

 

Using email as an educational tool can create a 

healthy academic atmosphere via better interaction 

between the staff member and student, and students 

themselves (Sadat & Rahman, 2015). 

 

Internet and websites provide information in 

different areas through the use of words, pictures, 

illustrations, voices, and images. This information is 

offered to an unlimited number of users over the 

world with low costs in virtual platforms, making the 

web an unrivalled form of entertainment and 

consumption (Lateh & Raman, 2005). 

 

Dreaweesh (2003) study was conducted to 

examined the differences between the second-grade 

students in the achievement of the science subject by 

means of a multimedia program and the traditional 

method of teaching at the levels of (remember, 

understanding, application), in the Bloom Taxonomy, 

of each individual. The sample was randomly selected 

(control group and experimental group). The 

researcher has built a test of achievement in the light 

of the content and has been verified the validity and 

stability. The study concluded the following results: 

 

There were no significance differences at the level of 

significance (0.05) between the average of the 

experimental group and the control group in the pre-

measurement of the achievement level, in the light of 

the Bloom Taxonomy (remember, understanding, 

application), indicating the homogeneity of the 

experimental and control groups and similar before 

the procedure Experience. 

 

There were significant differences at the level of 

significance (0.05) between the experimental group 

and the control group average in the post-

measurement of the achievement level in the light of 

the Bloom classification (remember, understand, 

application) in the favor of the experimental group. 

 

Al-Nadawi (2012) studied the importance of using 

educational techniques and their role in developing 

methodologies of physical education and their 

importance in choosing and organizing the method 

followed. The researcher hypothesized a statistically 

significant relationship between the use of 

educational techniques and developing physical 

education methodologies. The researcher made a (26) 

items survey after shown on a panel of experts. The 

study sample was (23) teachers at the Colleges and 

departments with physical education methodologies 

at the University of Mosul. The researcher concluded 

that, educational techniques have an important role 

in choosing and organizing the desired methodology. 

The researcher recommended that, the necessity of 
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using teaching aids by the teaching or the educational 

techniques that coincides with the content and goals 

of the lesson and the necessity of verifying 

educational techniques to make them more useful 

and interesting. 

 

Also, Al-Ajlooni (2009) set up a study to examine the 

reality of ICT in the Faculty of Educational Sciences 

at the University of Jordan, the availability of 

infrastructure, the extent of use by graduate students 

in the college, and the obstacles to use. The study 

sample were all the graduate students in the Faculty 

of Educational Sciences at the University of Jordan 

who registered during the second semester of the 

academic year 2006/2007. The study sample was (819) 

students, distributed to (551) master students and 

(302) Ph.D. students. A questionnaire was used for 

collecting data. The results showed that the 

development of computer tools and devices available 

in the computer labs in the Faculty of Educational 

Sciences is good in number and proportion; the 

laboratories of the Faculty of Educational Sciences 

possess software with general objectives. The main 

obstacle facing the use of ICTs is the lack of hardware 

in computer labs, the low speed of data processing 

devices, the large number of students in one subject, 

the lack of software programs, and the lack of 

adequate training for faculty members on the use of 

the Internet. The results did not reveal any 

significant differences at the level (0.05 = α) in the 

degree of the use of postgraduate students in 

information technology related to gender and degree 

(M.Sc., Ph.D.). 

 

Nagel (2018) study examined the use of teaching 

technologies in the classroom among the teacher at 

Mid-America Nazarene University. The study sample 

was (1000 ) teachers who've been in the profession 

for a minimum of five years. The result indicated that 

teachers are most positive about technology in the 

classroom, it also makes students more productive, 

and it stimulates students more intellectually. The 

teaching technologies brought the classroom into the 

modern era and enhanced learning and teaching. 

 

The study of Al-Fahmi (2012) aimed to Recognize the 

importance of using e-learning in teaching social 

subjects from the point of view of secondary school 

teachers in Macca city, Saudi Arabia. A descriptive 

study approach was used. The study population 

contained all the teachers of the social subjects in 

Mecca that reached (190) teachers. A random sample 

from the study population (110) was chosen. A 

questionnaire was used as study Techniques. The data 

were analysed by SPSS program. The statistical 

analysis included: the mean, Standard Deviation, T-

Test, Variance Analysing. The study showed the 

following results: There were significant differences 

at the level (0.05) relating the importance of using 

the electronic teaching in teaching the social subjects 

in favor of the variable (years of experience); There 

were no significant differences at the level of 

significance (0.05) between the average of the degree 

of the studied sample relating the importance of 

using the electronic teaching in teaching the social 

subjects. There were significant differences at the 

level (0.05) relating the usage for the teachers who 

have training courses, relating the difficulties in using 

it in favor of the teachers who do not have training 

courses; There were no significant differences at the 

level (0.05) between the average of the degree of the 

studied sample relating the importance of using the 

electronic teaching in teaching the social subjects 

according to their knowledge of using the computer; 

There were significant differences at the level (0.05) 

relating the usage for the teachers who know how to 

use the computer, relating the difficulties in using it 

in favor of the teachers who do not know how to use 

the computer. In light of the results of the study, the 

researcher recommended the following: The 
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necessity for the competent authorities to adopt 

electronic teaching project and apply it in schools. 

The researcher also provided many relevant 

suggestions to the current study. 

 

In the same way, Mohamed (2013) conducted a study 

to investigate the attitudes of faculty members at the 

Faculty of Education Hantoub towards the use of e-

learning methods and techniques and their 

relationship with gender, academic level and years of 

experience. In order to know these trends, the 

researcher constructed a questionnaire and verified 

its validity. The researcher used the descriptive 

analytical method. The study concluded that there 

were positive attitudes towards the use of e-learning 

methods and techniques. There were statistically 

significant differences between male and female 

attitudes in favor of males, and there were no 

differences attributable to academic level and years of 

experience. 

 

II.  METHODS AND MATERIAL 

  

Sample and Data Collection 

The sample of the study consisted of (130) subjects, 

who had been chosen from the population of faculty 

staff members who teach in different programs in the 

College of Education at Jazan University. 

 

The sample had been selected from the study 

population by using a systematic random sample. A 

Questionnaire was used for collecting data. The 

researcher had measured the validity and reliability 

of the questionnaire by using: Pearson Correlation 

Coefficient and Cronbach Alpha Coefficient. The 

researcher had used Likert Scale. A typical three-

level Likert item had been used in the questionnaire, 

the three-level Likert item as follows: (Agree), (to 

some extent), (Disagree). The data were analyzed 

with SPSS personal computer program. 

Analysing Data 

All data were analyzed with the SPSS personal 

computer program. Appropriate statistics for 

description (frequencies, percentage, means, standard 

deviations, T-Test and ANOVA Test) were used. 

 

The hypotheses 

 

1- There are positive attitudes in faculty staff 

responses towards the use of modern teaching 

technologies in the educational process. 

2- There are no significant differences at the level of 

significance (0.05) between faculty staff responses on 

the impact of the use of modern teaching 

technologies in the educational process, related to 

gender variable. 

H0: µ1=µ2 

HA: µ1≠µ2 

 

3- There are no significant differences at the level of 

significance (0.05) between faculty staff responses on 

the impact of the use of modern teaching 

technologies in the educational process, related to 

experience variable. 

H0: µ1=µ2=µ3 

HA: µ1≠µ2≠µ3 

4- There are no significant differences at the level of 

significance (0.05) between faculty staff responses, 

related to computer training course variable. 

H0: µ1=µ2=µ3 

HA: µ1≠µ2≠µ3 

(or at least two means are not equal) 

 

III. RESULTS AND DISCUSSION  

 

Research participants 

 

The research participants consisted of (130) faculty 

staff members, who participated in this study and 

filled out and submitted the questionnaire. All 
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participants were members of the faculty of 

education, Jazan University. Information pertaining 

to the personal and vocational details of the study 

group is given in Table (1).  

 

TABLE (1): PERSONAL DATA OF FACULTY STAFF 

MEMBERS 

 

No Variable 
Variable 

Type 

Frequency 

(F) 
% 

1.  Gender Male 21 16.2 

Female 109 83.8 

2.  Education 

Level 

Bachelor 2 1.5 

Master 

Science 

42 32.3 

Ph.D. 86 66.2 

3.  Specialization Science 75 57.7 

Arts 55 42.3 

4.  Background Education 84 64.6 

Non-

Education 

46 35.4 

5.  Occupation Teaching 

Assistant 

2 1.5 

Lecturer 42 32.3 

Assistant 

Professor 

70 53.8 

Associate 

Professor 

12 9.2 

Professor 4 3.1 

6.  Experience Less than 5 

years 

41 31.5 

5-10 years 21 16.2 

More than 

10 years 

68 52.3 

7.  Computer 

Training 

No training 

courses 

16 12.3 

One 

training 

course 

22 16.9 

Two 

training 

courses 

31 23.8 

More than 61 46.9 

No Variable 
Variable 

Type 

Frequency 

(F) 
% 

two 

8.  Technology 

Training 

No training 

courses 

29 22.3 

9.  One 

training 

course 

25 19.2 

10.  Two 

training 

courses 

29 22.3 

11.  More than 

two 

47 36.2 

 

 

Figure (1): Personal Data of Faculty Staff Members 

 

Table (1) and Figure (1) showed that (16.2%) (f: 21) 

of the study participants were male, with (83.8%) (f: 

109) female. In review of education level correlation, 

Ph.D. is the largest group (66.2%) (f: 86), master 

science is the second largest (32.3%) (f: 42) and 

bachelor is third largest (1.5%) (f: 2). In review of 

specialization correlation, science is the largest group 

(57.2%) (f: 75), arts is the second largest (42.3%) (f: 

55). In the term of education background correlation, 

education is the largest group (64.6%) (f: 84), non-

education is the second largest (35.4%) (f: 46). In 

review of occupation correlation, assistant professor 

is the largest group (53.8%) (f: 70), lecturer is the 

second largest (32.3%) (f: 42), associate professor is 
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third largest (9.2%) (f: 12), professor is the fourth 

largest (3.1%) (f: 4), and teaching assistant is the fifth 

largest (1.5%) (2). In terms of experience correlation, 

the largest group has more than 10 years' experience 

(52.3%) (f: 68), the second largest group has less than 

5 years' experience (31.5%) (f: 41), while those with 5 

to 10 years' experience is the third largest (16.2%) (f: 

21). In review of correlation of computer training 

programs, those who attended more than two 

training courses are in the largest group (46.9%) (f: 

61), those who attended two training courses are in 

the second largest (23.8%) (f: 31), those who attended 

one training course are in the third largest (16.9%) (f: 

22), and those who not attended any training courses 

are in the fourth largest (12.3%) (f: 16). In the term of 

correlation of technology training programs, those 

who attended more than two training courses are in 

the largest group (36.2%) (f: 47), those who attended 

two training courses, and who not attended any 

training courses are in the second largest (22.3%) (f: 

29), and those who attended one training course are 

in the third largest (19.2%) (f: 25). 

 

The first hypothesis : There are positive attitudes in 

faculty staff responses towards the use of modern 

teaching technologies in the educational process. 

 

To verify this hypothesis the questionnaire was 

divided to five aspects, each aspect consisted of a 

number of items. Mean and Std. Deviation values for 

each item were calculated. 

 

Questionnaire Aspects 

 

The first aspect: Culture of using modern teaching 

technology 

 

The first aspect consisted of twelve items (1, 3-4, 6-7, 

9, 11, 13, 17, and 25-27). Mean and standard 

deviation for the first aspect items (Faculty staff 

culture on using modern teaching technology) were 

analysed. Table (2) displayed the mean and standard 

deviation analysis. 

 

Table (2) : Mean and Standard Deviation Analysis for 

Faculty Staff Culure On Using MTT 

 

No. Item Mean Standard 

Deviation 

1.  Computer is one of the 

basics modern teaching 

technologies 

2.95 0.23 

2.  Computer learning is 

essential for every faculty 

member 

2.96 0.19 

3.  I am proficient in dealing 

with computers 

2.68 0.48 

4.  I need training for using 

the presentation program 

1.89 0.83 

5.  It is important to 

constantly train on the 

latest presentation 

software 

2.92 0.31 

6.  I'm good in using 

Microsoft Word program 

2.84 0.40 

7.  Learning the Internet is 

essential for every faculty 

member 

2.97 0.17 

8.  I have the skill of 

searching through the 

internet 

2.78 0.47 

9.  I need training in using e-

mail in the learning 

process 

1.85 0.81 

10.  I can connect the data 

projector to the computer 

easily 

2.38 0.76 

11.  I have the knowledge of 

running the data 

projector 

2.50 0.66 
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No. Item Mean Standard 

Deviation 

12.  I face difficulties in 

adjusting the data 

projector with the 

computer 

1.72 0.72 

 

Table (2) showed values of standard deviation & 

Mean for the study sample culture on using MTT.  

The biggest mean value (2.97) and standard deviation 

(0.17) is for participants who see the learning of the 

Internet is essential for the faculty member. The 

second biggest mean value (2.96) and standard 

deviation (0.19) is for those who see the computer 

learning is essential for the faculty staff. The third 

biggest mean value (2.95) and standard deviation 

(0.23), is for the participants who see computer is one 

of the basics modern teaching technologies. The 

fourth biggest mean (2.92) and standard deviation 

(0.31) is for the participants who see constantly 

training on the latest presentation software is 

important for faculty staff members. The fifth biggest 

mean (2.84) and standard deviation (0.40) is for the 

participants who have the skill of using Microsoft 

Word application programs. The sixth biggest mean 

(2.78) and standard deviation (0.47) is for the 

participants who have the skill of searching through 

the internet. The seventh biggest mean (2.68) and 

standard deviation (0.48) is for the participants who 

are proficient in dealing with computers. The eighth 

biggest mean (2.50) and standard deviation (0.66) is 

for the participants who have the knowledge of 

running the data projector. The Ninth biggest mean 

(2.38) and standard deviation (0.76) is for the 

participants who can connect the data projector to 

the computer easily. The Tenth biggest mean (1.89) 

and standard deviation (0.76) is for the participants 

who need training for using the presentation program. 

The eleventh biggest mean (1.85) and standard 

deviation (0.81) is for the participants who need 

training in using e-mail in the learning process. The 

twelfth biggest mean (1.72) and standard deviation 

(0.72) is for the participants who face difficulties in 

adjusting the data projector with the computer. 

  

It is clear from the above that the faculty staff 

members at the college of education, Jazan university 

have the culture of using modern teaching 

technology in educational process. 

 

The second aspect: Reality of use of modern teaching 

technologies in educational process 

 

The reality of use of modern teaching technologies in 

teaching consisted of nine questionnaire items (2, 5, 

8, 18-19, 21, 31, 37, 38). Mean and standard deviation 

for the second aspect items (Reality of use of modern 

teaching technologies in educational process) were 

analysed. Table (3) displayed the mean and standard 

deviation analysis. 

 

Table (3): Mean And Standard Deviation  Analysis of 

The Reality of Use Of MTT 

No. Item Mean 
Standard 

Deviation 

1.  I use computer in teaching 

process 
2.91 0.29 

2.  The use of computers helps 

students to learn problem 

solving skills 

2.75 0.43 

3.  I use the presentation 

program in preparing my 

lectures 

2.54 0.65 

4.  I received students' 

assignments via email 
1.65 0.82 

5.  I use email as a 

communication channel 

between me and my 

students 

1.89 0.81 

6.  I have a website 2.35 0.93 
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No. Item Mean 
Standard 

Deviation 

7.  I prefer to use modern 

teaching technologies in 

teaching my courses 

2.67 0.60 

8.  I can reach my students to 

the degree of mastery 

without the use of modern 

teaching technologies 

2.02 0.83 

9.  The traditional teaching 

method gives better results 

than using modern 

teaching technologies 

1.61 0.74 

 

Table (3) showed values of standard deviation & 

Mean for the study sample reality of use of MTT. The 

biggest mean value (2.91) and standard deviation 

(0.29) is for participants who are using computer in 

teaching process. The second biggest mean value 

(2.75) and standard deviation (0.43) is for participants 

who see that, the use of computers helps students to 

learn problem solving skills. The third biggest mean 

value (2.67) and standard deviation (0.60), is for those 

who prefer to use modern teaching technologies in 

their classrooms. The fourth biggest mean (2.54) and 

standard deviation (0.65) is for the participants who 

use the presentation program in preparing their 

lectures. The fifth biggest mean (2.35) and standard 

deviation (0.93) is for the participants who have 

websites. The sixth biggest mean (2.02) and standard 

deviation (0.83) is for the participants who 

mentioned that, they can reach the student to the 

degree of mastery without the use of modern 

teaching technologies. The seventh biggest mean 

(1.89) and standard deviation (0.81) is for the 

participants who use email as a communication 

channel between them and their students. The eighth 

biggest mean (1.65) and standard deviation (0.82) is 

for the participants who received students' 

assignments via email. The ninth biggest mean (1.61) 

and standard deviation (0.74) is for the participants 

who see that, the traditional teaching method gives 

better results than modern teaching technologies. 

 

According to the results of the study, the faculty staff 

members have positive attitudes towards the reality 

of use of modern technologies in educational process, 

except for reach the student to the degree of mastery 

without the use of modern teaching technologies 

(34.6%) (f: 45) of the participants answered with 

(Agree) which approximately similar to (33.1%) (f: 43) 

who answered with (Disagree), receiving students' 

assignments via email (56.9%) (f: 74) answered with 

(Disagree), while only (21.5%) (f: 28) answered with 

(Agree), using email as a communication channel 

between them and their students (39.2%) (f: 51) 

answered with (Disagree), while only (27.7%) (f: 36) 

answered with (Agree), and who prefer traditional 

teaching methods than using modern technologies 

(54.6%) (f: 71) answered with (Disagree), while only 

(15.4%) (f: 20) answered with (Agree). 

 

The third aspect: The benefit of modern teaching 

technologies to faculty staff and    student 

 

The benefit of modern teaching technologies to 

faculty staff and student consisted of nine 

questionnaire items (15-16, 19, 22-23, 30, 33-34, 36). 

Mean and standard deviation for the third aspect 

items (The benefit of modern teaching technologies 

to faculty staff and student) were analysed. Table (4) 

displayed the mean and standard deviation analysis. 
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Table (4): Mean and Standard Deviation Analysis of 

The Benefit of MTT to Faculty Staff 

 

No. Item Mean 
Standard 

Deviation 

1.  I'm asking my students to 

search for some 

information through the 

Internet 

2.60 0.59 

2.  I urge my students to make 

use of the information 

available on the Internet 

2.77 0.45 

3.  On my website I upload 

lectures and information 

that benefit the student 

1.56 0.78 

4.  I often urge my students to 

browse my website 

1.73 0.83 

5.  The use of modern 

teaching technologies 

facilitates student's 

understanding  

2.85 0.40 

6.  E-learning techniques help 

students connect 

theoretical and practical 

concepts 

2.74 0.46 

7.  Modern teaching 

technologies help students 

to develop their creative 

skills 

2.77 0.45 

 

Table (4) showed values of standard deviation & 

Mean for the study sample benefit of modern 

teaching technologies. The biggest mean value (2.85) 

and standard deviation (0.40) is for participants who 

see that the use of modern teaching technologies 

facilitates student's understanding. The second 

biggest mean value (2.77) and standard deviation 

(0.45) is participants who are urging their students to 

make use of the information available on the Internet, 

and, also, who see that the modern teaching 

technologies help students to develop their creative 

skills. The third biggest mean value (2.74) and 

standard deviation (0.46), is for those who see the e-

learning techniques help students in connecting 

theoretical and practical concepts. The fourth biggest 

mean (2.60) and standard deviation (0.59) is for the 

participants who are asking their students to search 

for some information through the Internet. The fifth 

biggest mean (1.73) and standard deviation (0.83) is 

for the participants who often urge their students to 

browse their website. The sixth biggest mean (1.56) 

and standard deviation (0.78) is for the participants 

who uploaded their lectures and information that 

benefit the students on their websites. 

 

According to the study results, the faculty staff 

members have positive attitudes towards the benefit 

of modern teaching technologies to faculty staff and 

student, except for uploading lectures on their 

websites (61.5%) (f: 80) answered with (Disagree), 

while only (17.7%) (f: 23) answered with (Agree), 

urging their students to browse their website (50.8%) 

(f: 66) answered with (Disagree), while only (23.8%) 

(f: 30) answered with (Agree).  

 

The fourth aspect: The technology infrastructure 

 

The technology infrastructure consisted of five 

questionnaire items (10, 14, 24, 28, and 29). Mean 

and standard deviation for the fourth aspect items 

(The benefit of modern teaching technologies to 

faculty staff and student) were analysed. Table (5) 

displayed the Mean and standard Deviation analysis. 
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Table (5): Mean and Standard Deviation Analysis of 

Technology Infrastructure 

 

No. Item Mean 
Standard 

Deviation 

1.  Data projector is an 

important devices in the 

classroom 

2.91 0.29 

2.  The Internet is available in 

the lecture rooms 

1.29 0.70 

3.  The classrooms were 

equipped with data 

projectors 

2.23 0.96 

4.  The classroom were 

equipped with electrical 

connections 

2.35 0.91 

5.  Classrooms contain 

platforms for laptops 

1.88 0.90 

 

Table (5) showed values of standard deviation & 

Mean for the technology infrastructure. The biggest 

mean value (2.91) and standard deviation (0.29) is for 

participants who see that data projector is an 

important devices in the classroom. The second 

biggest mean value (2.35) and standard deviation 

(0.91) is participants who see that, the classrooms 

were equipped with electrical connections. The third 

biggest mean value (2.23) and standard deviation 

(0.96), is for those who see that, the classrooms were 

equipped with data projectors. The fourth biggest 

mean (1.88) and standard deviation (0.90) is for the 

participants who mentioned that, the classrooms 

contained platforms for laptops. The fifth biggest 

mean (1.29) and standard deviation (0.70) is for the 

participants who stated that, the Internet is available 

in the lecture rooms. 

 

It is clear from the above that college of education, 

Jazan university have the infrastructure for modern 

technologies, except the availability of the Internet in 

lecture rooms (84.6%) (f: 110) of participants who 

answered with (Disagree), while only (13.8%) (f: 18) 

of them answered with (Agree), and the availability 

of platforms in the classrooms (46.9%) (f: 61) of the 

participants answered with (Disagree), while (35.4%) 

(f: 46) were answered with (Agree). 

 

The fifth aspect: Obstacles to use 

 

The Obstacles to use consisted of four questionnaire 

items (20, 32, 35, and 37). Mean and standard 

deviation for the fifth aspect items (The Obstacles to 

use of modern teaching technologies in educational 

process) were analysed. Table (6) displayed the mean 

and standard deviation analysis. 

 

Table (6) : Mean and Standard Deviation Analysis for 

Obstacles to Use 

 

 

Table (6) showed values of standard deviation & 

Mean for the obstacles to use. The biggest mean value 

(1.89) and standard deviation (0.72) is for participants 

who see that, e-mail takes a lot of their times. The 

second biggest mean value (1.72) and standard 

N0

. 
Item 

Mea

n 

Standard 

Deviation 

1.  E-mail takes a lot of 

my time 

1.89 0.72 

2.  The use of modern 

teaching technologies 

adds a burden to the 

faculty member 

1.72 0.71 

3.  The use of modern 

teaching technologies 

in teaching wastes a 

lot of my time 

1.60 0.72 
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deviation (0.71) is participants who see that, the use 

of modern teaching technologies adds a burden to the 

faculty member. The third biggest mean value (1.60) 

and standard deviation (0.72), is for those who see 

that, the use of modern teaching technologies in 

teaching wastes a lot of their times. 

According to the study results, the faculty staff 

members have positive attitudes towards obstacles to 

use. That means, most of the participant stated that, 

there were no obstacle to use of modern technologies 

in educational process.  

So, according to the results of participant responses to 

the questionnaire aspects, the study participants have 

a positive attitude towards the use of modern 

teaching technologies in the educational process. 

The second hypothesis: There are no significant 

differences at the level of significance (0.05) between 

faculty staff responses on the impact of the use of 

modern teaching technologies in the educational 

process, related to gender variable. 

H0: µ1=µ2 

HA: µ1≠µ2 

This hypothesis aimed to indicate whether the 

gender variable has an impact on faculty staff 

members attitudes towards the use of modern 

teaching technologies in the educational process. To 

test this hypothesis, the T-test was used for the 

difference between two independent sample averages 

and the results were shown in Table (7). 

 

Table (7): Mmeans & Std. Deviation & T-Test Values of Study Participants 

 

Table (7) showed that the mean value of males' 

attitudes towards the impact of the use of modern 

teaching technologies in the educational process 

(3.62), whereas the females' mean value is (2.95). The 

calculated t value is (4.047) which is bigger than 

statistical table t value (2.000), df (51.781). As Cal t > 

Tab t, and Sig. (2-tailed) (0.000) is less than 0.025. 

This indicated that there were significant differences 

at the level of significance (0.05) between male and 

female participants in favor of male participants. 

Thus, the null hypothesis (H0: µ1=µ2) was rejected 

and alternative (HA: µ1≠µ2) was accepted. 

The third hypothesis: There are no significant 

differences at the level of significance (0.05) between 

faculty staff responses on the impact of the use of 

modern teaching technologies in the educational 

process, related to experience variable. 

H0: µ1=µ2=µ3 

HA: µ1≠µ2≠µ3 

This hypothesis aimed to indicate whether the 

experience variable has an impact on faculty staff 

members attitudes towards the use of modern 

teaching technologies in the educational process, 

related to experience variable. To test this hypothesis, 

the One ANOVA Test was used. Table (8) showed 

Gender N Mean 
Std. 

Deviation 
t df 

Sig. 

(2 tailed) 

95% confidence 

Interval Sig. 

Lower Upper 

Male 21 3.62 0.59 4.047 51.781 0.000 0.339 1.008 Sig. 

Female 109 2.95 1.10       
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means and standard deviation values of the study 

participants. 

 

Table (8): The Table Present the Means & Std. Deviation Values of Study Participants 

Variable (Experience) N Mean Std. Deviation 95% Confidence Interval 

Lower Upper 

Less than 5 years 41 1.92 0.264 1.843 2.010 

5-10 years 21 1.66 0.483 1.447 1.886 

More than 10 years 68 1.93 0.271 1.848 2.028 

Table (8) showed the mean & std. deviation values of 

study participants' attitudes towards the use of 

modern teaching technologies in the educational 

process, related to experience variable. The mean 

value of participants who have more than 10 yeas' 

experience reached (1.93), whereas the mean value of 

the participants who have experience less than 5 

years reached (1.92), and the mean value of 

participants who have from 5-10 years' experience 

reached (1.66), so, as showed in table (8), µ1≠µ2≠µ3. 

To verify this result, one-way ANOVA test was used, 

as appeared in Table (9).  

Table (9): The Table Presents One Way Anova Test 

to Find Out Differences Between Study Participants 

According to Experience Variable 

Sources of 

contrast 

Sum of 

squares 

df Mean 

squares 

F Sig. 

Between 

groups 

0.940 2 0.470 3.581 0.031 

Within 

groups 

16.668 127 0.131   

Total  17.608 129    

Table (9) showed calculated (Cal) (F) value as an 

indication of differences between the study 

participants attitudes towards the use of modern 

teaching technologies in the educational process, 

related to experience variable. Cal (F) value was 

(3.581), whereas (F) value that derived from 

statistical table (Tab) was (2.995). Since Cal (F) 

value>Tab (F) value, and also level of significant 

adopted for this study (0.05)> (0.031). Thus, the null 

hypothesis (H0) (There are no significant differences 

at the level of significance (0.05) between the study 

participants attitudes towards the use of modern 

teaching technologies in the educational process, 

related to experience variable) was rejected. Once the 

null hypothesis was rejected, we have to determined 

which of the means is not equal, to verify this, 

comparison differences was used to compare each 

two mean values together, the hypotheses for this is 

as follows: 

H0: µi=µj, 

                  HA: µi±µj ,  i< j=1,2,3 
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Table (10): The Table Presents Multiple Comporision To Compare Mean Values Together  

 Experience(i) Experience(j) 
Mean 

difference (i-j) 

Std. 

Error 
Sig. 

95% Confidence 

Interval 

      Lower Upper 

LCD Less than 5 years 5-10 years 0.260* 0.972 0.008 0.068 0.453 

  
More than 10 

years 
0.088 0.072 0.218 -0.053 0.230 

 5-10 years Less than 5 years -0.260* 0.972 0.008 -0.453 -0.618 

  
More than 10 

years 
-0.272* 0.904 0.006 -0.351 0.007 

 
More than 10 

years 
Less than 5 years -0.088 0.072 0.218 -0.230 0.053 

  5-10 years 0.272* 0.904 0.006 -0.007 0.351 

*The mean difference is significant at the (0.05) level 

 

Table (10) showed the comparison mean values, 

which compared each two mean values together to 

determine which is significance. The researcher 

notice that: The differences between mean values of 

(Less than 5 years) group and (5-10 years) group is 

significance. The difference between mean values of 

(Less than 5 years) group and (More than 10 years) 

group is not significance. The difference between 

mean values of (5-10 years) group and (More than 10 

years) group is significance. 

The fourth hypothesis: There are no significant 

differences at the level of significance (0.05) between 

faculty staff responses on the impact of the use of 

modern teaching technologies in the educational 

process, related to computer training variable. 

H0: µ1=µ2=µ3 

HA: µ1≠µ2≠µ3  

(or at least two means are not equal ) 

This hypothesis aimed to indicate whether the 

computer training variable has an impact on faculty 

staff members attitudes towards the use of modern 

teaching technologies in the educational process. To 

test this hypothesis, the ANOVA test was used. Table 

(11) showed means and standard deviation values of 

the study participants. 

Table (11): The Table Presesnts The & Std. Deviation Values of Study Participants 

Variable  N  Mean  Std. deviation 95% Confidence Interval 

Lower Upper 

No computer training found 16 2.00 0.000 2.000 2.000 

One computer training course 22 1.95 0.213 1.860 2.049 

Two computer training 

courses 

31 1.81 0.402 1.059 1.953 

More than two courses  61 1.77 0.424 1.662 1.879 
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Table (11) showed that, there is a large convergence 

between the mean values of study participants' 

attitudes towards the use of modern teaching 

technologies in the educational process, due to 

computer training courses. The mean value of the 

participants who were not attended any computer 

course reached (2.00), whereas the mean value of 

participants who attended one computer course 

reached (1.95), and the mean value of participants 

who attended two computer courses reached (1.81), 

and the mean value of participants who attended 

more than two computer courses reached (1.77). To 

verify this result, one-way ANOVA test was used, as 

appears in Table (12). 

  

Table (12): The Table Presents One Way Anova Test 

to Find Out Differences Between Study Participants 

According to Age Variable 

Sources of 

contrast 

Sum of 

squares 

df Mean 

squares 

F Sig. 

Between 

groups 

1.028 3 0.343 2.603 0.055 

Within 

groups 

16.580 126 0.132   

Total  17.608 129    

 

Table (12) showed calculated (Cal) (F) value as an 

indication of differences between the study 

participants attitudes towards the use of modern 

teaching technologies in the educational process due 

to computer training courses. Cal (F) value was 

(2.603), whereas (F) value that derived from 

statistical table (Tab) was (2.995). Since Tab (F) 

value>Cal (F) value, and also level of significant 

adopted for this study (0.05)<(0.055). Thus, the null 

hypothesis (H0) (There are no significant differences 

at the level of significance (0.05) between the study 

participants attitudes towards the use of modern 

teaching technologies in the educational process, due 

to computer training courses) was accepted. 

 

IV. CONCLUSION 

 

Personal data of the faculty staff members was 

analysed. (83.8%) of the study participants were 

female staff members; (66.2%) of participants were 

Ph. D. holders; (57%) of participants were science 

specialization; (64.6%) of participants were faculty 

staff who related to the field of education; (53.8%) of 

the participant were assistant professors; (53.3%) of 

study participants were had experience more than 

five years; (46.9%) of the participants were attended 

more than two computer training courses; (36.2%) of 

the participants attended more than two technology 

training courses.   

 

 According to the participants' responses to the 

questionnaire aspects, the study participants have a 

positive attitudes towards the use of modern teaching 

technologies in the educational process. 

There are significant differences at the level of 

significance (0.05) between faculty staff responses on 

the impact of the use of modern teaching 

technologies in the educational process in favor of 

male participants. Thus, the null hypothesis (H0: 

µ1=µ2) was rejected. 

 

There are significant differences at the level of 

significance (0.05) between the study participants' 

attitudes towards the use of modern teaching 

technologies in the educational process, related to 

experience variable. Thus. The null hypothesis was 

rejected. 
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There are no significant differences at the level of 

significance (0.05) between the study participants' 

attitudes towards the use of modern teaching 

technologies in the educational process, due to 

computer training courses. Thus, the null hypothesis 

(H0)  was accepted. 

The researcher concluded that, faculty staff members 

have a positive attitude towards the usage of modern 

teaching technologies in the educational process. 

V. RECOMMENDATIONS 

 

Modern teaching techniques are a vital technique in 

the teaching and learning process. In order for faculty 

staff members to make effective use of them, they 

must be involved in appropriate training programs. 

Although the use of modern teaching technologies is 

inexpensive, there are still faculty staff members who 

are unable to use them in the classroom. 

The learning environment needs more attention and 

more facilities so that a faculty staff member can use 

modern teaching techniques in the classroom. 
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ABSTRACT 

 

Based on the results of the study, it was found that in learning to write poetry, Brebes Regency High School 

students found problems and needs of teachers and students, namely (1) the importance of developing 

interesting and fun writing poetry learning, (2) the importance of the knowledge learning process in writing 

poetry (3) There are still teachers who have not applied the right learning model in learning to write poetry, (4) 

the importance of using appropriate media in learning to write poetry, and (5) the importance of introducing 

students to multicultural learning in writing poetry. Based on the analysis of the needs of teachers and students 

the results needed are needed to develop learning to write poetry as follows: (1) easy to use by high school 

teachers wherever they are, (2) learning that is active, innovative, creative, effective and fun, and (3) improving 

social sense between friends and training to dare to write poetry with confidence. 

Keywords : Learning, Writing Poetry, High School Students 

 

I. INTRODUCTION 

 

Learning is at the core of the overall education 

process. The quality of teaching and learning is 

determined by all the components involved in it, 

especially those in the teaching-learning process, 

namely teachers and students. This can motivate the 

teacher to improve the role and competence because 

the teaching-learning process and student learning 

outcomes are largely determined by the teacher as 

the facilitator. Teachers must be able to learn well, 

especially in developing learning plans. Teachers 

must be able to carry out creative and innovative 

learning so that they grow creatively (Mulyaningsih, 

Suwandi, Setiawan, & Rohmadi, 2018) and have high 

imaginative power in students who are learning, 

besides that teachers must be able to provide 

objective assessments to students. 

 

The success of the teaching-learning process requires 

the involvement of several elements of teaching, 

namely teachers, students, subject matter, teaching 

media, goals, teaching methods, and other supporting 

facilities. The teaching device cannot stand alone. 

Each element has its own role in producing the 

teaching-learning process. Thus, success requires the 

integrity of each element. The teacher is the main 

element in learning because the spirit in the 

classroom in learning is a teacher, it is proper for the 

teacher to have four teacher competencies, namely 

pedagogic, professional, personal, and social. 

 

The role of the teacher in teaching and learning 

activities is not just to convey knowledge to students, 

but also to provide guidance, direction, motivation, 

and good character formation. The dominance of 

teachers in the learning process, especially writing 

poetry also causes more students not to have a role 

and passively involved, students are waiting for the 

offerings from the teacher rather than finding and 

finding their own knowledge, skills, and attitudes 

they need. Such conditions do not support the 

https://doi.org/10.32628/IJSRST196475
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improvement of the quality of education, especially 

the quality of teaching Indonesian in learning to 

write poetry in schools. Is it true that the failure of 

learning Indonesian especially in writing poetry is 

caused by the lack of involvement of students in the 

teaching-learning process, and the lack of proper 

teaching-learning principles. It is not right if students 

are not involved in learning, because learning 

Indonesian primarily achieves the success of four 

language skills, namely listening, speaking, reading 

and writing. 

 

Poetry according to the Horace concept, has utile and 

dulce functions which are useful and enjoyable or 

entertaining (Teeuw, 1988). Poetry is useful because 

the process of its creation is through contemplation 

of life and life so that there is something that the poet 

wants to convey through his poetry and something 

that is useful /useful for the reader. Besides being 

useful, poetry is also entertaining because it is 

aesthetic and aesthetic poetry can be enjoyed, among 

others through diction, imagine, concrete words, a 

figure of speech, verification, and typography. 

 

Until now poetry writing is done in schools and in a 

number of universities. This happens because 

learning to write poetry is recognized as having 

functions and benefits for human life. Poetry writing 

learning functions to train students' language skills, 

namely to train imagination in order to be able to 

pour ideas so that writing skills become more 

qualified (Mulyaningsih, 2015). Learning to write 

poetry in high school aims to improve the ability of 

students to practice sharpening reasoning, 

imagination, sensitivity to society, culture, and the 

environment. The material for writing poetry is 

found in the learning taught in class X, which is to 

recognize poetry. 

 

Learning to write poetry has tended to be related to 

natural conditions and romance, besides that the 

teacher in delivering poetry writing subject matter 

paid less attention to students having diverse 

backgrounds, diverse economic status, different tribes, 

different religions, and competence in writing poetry 

which is not the same. Students are not directed to 

create or write multicultural poetry but tend to write 

poems that are themed (eg the theme of education, 

heroism, romance, environment) so that what 

happens is ignoring pluralism and cultural diversity. 

The multicultural diversity in the classroom is 

actually a portrait multicultural picture. 

 

Learning to write poetry is an aspect of skill that 

directs students to practice creative writing. Poetry is 

a description of various social events, regarding fraud, 

insult, betrayal, robbery, theft, seizure, desecration, 

and so on. In addition, the poem also describes joyful 

events, matters of help, agreement of friendship, 

romance and so on. These various social events are 

multicultural phenomena that are interrelated in the 

student environment, for which learning to write 

poetry needs to elevate cultural or multicultural 

diversity in the student environment. 

 

Poetry gives us about human knowledge as social 

beings, who are involved in social problems. 

Imaginatively poetry can interpret basic human 

situations, which can be suffering from injustice, 

struggle for power, human conflict with fellow 

human beings, rebellion against God's law or human 

law itself. Humans as social beings and cultural 

beings are basically influenced by human values. 

These values are in the form of ethics that are closely 

related to morality and aesthetics that are associated 

with a sense of beauty (Ismawati, 2013). 

 

Learning to write poetry needs to be developed so 

that students have a high awareness in determining 
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the most appropriate choices as life guidance in the 

future with various communication tools. One of 

them is by integrating on Indonesian language 

subjects. Thus, learning Indonesian is a medium that 

can bridge through creative writing skills in high 

school (SMA) needs to be done because students live 

in diverse communities. In accordance with the 

purpose of learning to write poetry, namely to 

improve students' ability to appreciate literature, 

multicultural phenomena need to be presented. 

 

Based on the observation of learning from five high 

schools in Brebes district namely Brebes High School 

3, Wanasari High School, Larangan High School, 

Bulakamba High School, Tanjung High School, it was 

observed that the quality of learning to write poetry 

was thematic, and of poor quality. The 

implementation of learning to write poetry is still 

dominated by teachers or teacher-centered. Teachers 

use the lecture method more and theorize, while the 

condition of students is known to be less active and 

less interested in learning to write poetry. Students 

assume that writing poetry is not useful to prepare for 

their future, so students are less active in issuing their 

ideas in the practice of writing poetry, besides the 

situation and condition of students in participating in 

learning to write poetry is not conducive. Students 

who sit behind tend to be less concentrated in 

listening to the teacher's explanation because it 

begins to not like the practice of writing poetry. 

 

Based on this background, a dissertation study was 

carried out with the title "Development of Poetry 

Writing Learning Based on Multicultural Education 

with the Synectic Model of Brebes Regency High 

School students" who followed the ten steps of 

research and development proposed by Borg & Gall 

(1988) which later by Sukmadinata (2012) modified 

into four stages, including the exploration phase, 

development of prototype models, model testing, and 

dissemination. This paper is part of the research on 

developing the learning model, namely the 

exploration phase. The objectives of the exploration 

phase are (1) Assessing the existence and quality of 

learning instruments to write poems including 

syllabus, learning implementation plans, (2) Knowing 

the poetry writing learning model so far, (3) 

Assessing the level of teacher needs related to 

learning to write poetry. 

 

II.  METHODS AND MATERIAL 

 

This study uses a qualitative naturalistic descriptive 

form, namely research whose data is in the form of 

words, images, and not numbers (Moleong, 2010)The 

researcher collects as much information as possible 

related to (1) Planning learning to write poetry in 

five Brebes district high schools, (2) Implementation 

of learning to write poetry in five Brebes district high 

schools, (3) Assessment of poetry writing learning in 

Brebes high school district. Data collection 

techniques using observation, interviews, and 

document analysis.  

 

Observations carried out in a planned and controlled 

manner by conducting direct observations of the 

learning process of writing poetry in the classroom. 

Interviews were carried out structurally with a 

teacher and student respondents regarding the 

implementation of learning to write poetry. The 

collected data was analyzed using the working 

principle of an interactive analysis model consisting 

of three activity lines, namely data reduction, data 

presentation, and drawing conclusions or verification. 

Data reduction is done by simplifying data obtained 

from field notes. The goal is to reinforce, shorten, and 

discard the important things and arrange data in such 

a way that the conclusions of the research can be 

done. Data that has been reduced, presented. The 

next stage is making conclusions.  
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The study was conducted in five high schools in 

Brebes district, namely Brebes High School 3, 

Wanasari High School, Larangan High School, 

Tanjung High School, Bulakamba High School. The 

study was conducted in the odd semester of 2015-

2016. 

 

III. RESULTS AND DISCUSSION 

 

From the preliminary study found two main 

problems, namely (1) Problems and needs of teachers 

in the learning process of writing poetry, and 

improving learning the learning process of writing 

poetry, (2) Problems and needs of students in the 

learning process of writing poetry. Exploration is 

done to gather information and get input through 

direct observation and observation, as well as 

interviews with teachers and students, in five high 

schools in the Brebes district.  

 

Observation and interview about poetry writing 

learning for high school students that researchers did 

for four months starting April to August 2015 in five 

Brebes high school districts, namely: (1) 3 Brebes 

public high school, (2) 1 Wanasari public high school, 

(3) Public high school 1 Bulakamba, (4) 1 Tanjung 

public high school, (5) Public high school 1 Larangan.  

During this exploration phase, researchers conducted 

an in-depth study of the implementation of poetry 

writing learning in five high schools in the Brebes 

district. The purpose of the exploration activity is to 

obtain a comprehensive description of the conditions 

of learning to write poetry, the needs of students, and 

the needs of teachers about multicultural education-

based poetry writing learning models with synectics 

The exploration results in this study were obtained 

through observation, interviews, and documents 

about learning models writing poetry as follows like 

this. 

 

Analysis of Teacher's needs 

 

Problems and needs of teachers and students in 

learning to write poetry in high school through 

observation or observation, and interviews. Based on 

the results of observations and interviews with 

teachers and students, there are many findings of 

problems faced by teachers and students in learning to 

write poetry in high schools in Brebes district, Central 

Java.  

 

After the researcher conducted an interview with the 

teacher who teaches Indonesian language subjects and 

observes the teacher's administration in the 

classroom, among others, it relates to (1) compiling a 

lesson plan for writing poetry; (2) application of 

learning procedures; (3) the application of learning 

resources and media. First The problems and needs of 

the teacher in the preparation of the learning 

implementation plan (RPP) write poetry in high 

school. Every semester the teacher prepares a learning 

implementation plan (RPP), which is felt in the 

preparation of the learning implementation plan is a 

unique problem for teaching teachers in Indonesian 

subjects as stated by Rtn, Sc, El, SM, teacher, 

informant. Based on the results of interviews with 

informants (teachers) the five of them in learning 

each semester always make a learning implementation 

plan (RPP) in accordance with the conditions of the 

students, and always improve the learning 

implementation plan (RPP) each subsequent semester. 

Informant also said almost the same that in compiling 

the plan for implementing the learning to write 

poetry varied and many had difficulties.  

 

The difficulty of the teacher in preparing the learning 

plan is the initial implementation of the 2013 

curriculum in Brebes Regency, so there is still doubt, 

this is because not all teachers of Indonesian language 

subjects fully understand the application of the 2013 
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curriculum from planning, learning, and assessment, 

besides the 2013 curriculum always has 

improvements. This was revealed by the  teacher in 

the interview notes, that the teacher (the informant) 

had difficulty compiling a learning implementation 

plan because the planning of the KTSP curriculum 

learning was very different, the informant explained, 

still confusing understanding KI 1, KI 2, KI 3, and KI 

4 especially write down the steps of teaching-learning 

activities. 

 

In line with what was revealed by the teacher Sc, he 

explained that the preparation of the 2013 curriculum 

implementation plan was more difficult than the 

preparation of the KTSP learning implementation 

plan. This was explained by the informant because it 

was difficult to connect and choose KI besides the 

basic competency translation must be written in full. 

The problem expressed by the informant (teacher) 

Ela, which is related to the preparation of a plan for 

implementing learning about writing poetry, is very 

difficult to sort out from KI, Basic Competence, 

Indicators, let alone describe teaching and learning 

activities. Many teachers felt that delivering poetry 

writing material received less attention. The teacher 

said (Tk) "That I myself do not like literary learning 

material especially writing poetry" then informant 

explained that when it came to the practice of writing 

poetry it was difficult to choose beautiful words and 

find ideas in the practice of writing poetry so that 

when I delivered writing material My children's 

poetry told me to explore the practice of writing 

poetry, sometimes students get out of class to get 

imagination. 

 

Based on the results of classroom learning 

observations relating to learning to write poetry, the 

informants (teachers) were less ready to deliver 

poetry writing learning material. This was 

demonstrated by (Ela) the implementation of learning 

was conventional, meaning that the teacher still 

dominated learning, besides learning to write 

dominant poetry in children told to read poetry in the 

textbook, even though the main material is writing 

poetry. The results of observations in other schools 

found that the informant (teacher) seemed nervous in 

starting the learning process of writing poetry, 

seemed troublesome to start learning, the teacher was 

not coherent in conveying the implementation of the 

learning process, from the implementation the 

learning process can be concluded that the teacher is 

less prepared to deliver learning material this because 

the teacher does not prepare a plan for implementing 

learning to write poetry so that in the process of 

implementing learning it seems unprepared. 

 

The informant (the teacher) in preparing the learning 

implementation plan (RPP) felt that he had been 

directed and in accordance with the 2013 curriculum 

but sometimes still felt less confident that the lesson 

plan he had made was in line with what was expected 

in the 2013 curriculum, so the informant always tried 

to improve the implementation plan learning (RPP) 

well, asking fellow Indonesian language teachers in 

the same school also asked teacher friends when there 

was a subject teacher discussion meeting (MGMP). 

 

Secondly, the problems and needs of teachers in the 

application of learning procedures for writing poetry 

of high school students. The problem is also faced by 

teachers in the learning process that is related to the 

application of learning procedures for writing poetry, 

researchers find observations in class namely class x 

public high school 3 Brebes, public high school 1 

Bulakamba, Tanjung public high school, state high 

school Prohibition, and state senior high school 1 The 

findings have almost the same problem, namely the 

application of learning procedures. Dominant teachers 

in applying poetry writing learning students are 

invited to read poetry in textbooks, students are given 
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less opportunity to creativity in exploring the learning 

process of writing poetry, the practice of writing 

poetry tends to be of the same theme. 

 

The findings of the researchers in conducting 

classroom observations, teachers (Rt) in the 

implementation of the learning process of writing 

poetry began with an explanation of the theory of 

poetry. The teacher conducts questions and answers 

about the material to be delivered, the teacher 

motivates students that writing can practice creativity 

also adds confidence to writing. The teacher gave 

examples of poetry works. Another problem related to 

the interaction of the teacher and students was found 

by the teacher (Ela) starting by directly reading 

poetry in the class so the students were shocked full of 

question marks about what material this morning, 

after the teacher finished reading a poem the teacher 

explained about the theory of how to write good 

poetry. The researcher found that in the 

implementation of the learning process the teacher 

paid little attention to the introduction of learning. 

 

From the observation findings when the learning took 

place it turned out that the teachers in the learning 

process of writing poetry were still dominated by the 

teacher, the students were not given the opportunity 

to explore based on their creativity. In addition, even 

though the material is about writing poetry, it is still 

the dominant explanation and example of poetry 

reading in the textbook. Related to the utilization of 

the teacher's time to learn by giving homework about 

writing poetry, thus when researchers conduct 

learning observations the teacher tends to discuss the 

theory of writing poetry. The teacher (informant) 

always gives the task of writing poetry individually 

after the poetry writing material has finished. 

 

Third, the problems and needs of teachers in 

determining the media and sources of learning to 

write poetry. The media and learning resources are 

very helpful in the learning process because it will 

help students more quickly understand the learning 

material. Researchers conduct observations in several 

learning media schools are considered less important. 

This is indicated by the teacher not using visual 

media, audio media, especially audio-visual media. 

After the researchers interviewed several informants 

(teachers) they felt troubled and difficult if teaching 

had to prepare many things including preparing 

learning media. Other findings in the same place 

there are still students who are less focused on 

learning to write poetry so the class is rather noisy. 

This researcher found that the absence of media made 

the concentration of students less focused and less 

attractive. According to the informant (Tk) when 

delivering poetry writing material, never used the 

media but students introduced nature or the 

environment as a direct media to get poetry writing 

imagination. 

 

The source of learning is found to be monotonous, 

that is, only struggling from the source of textbooks or 

textbooks, the teacher does not give the opportunity 

to students that the source of learning related to 

writing poetry is very much including the universe, 

magazines, journals and so on. 

 

Fourth, the problem of learning material in writing 

poetry, based on the results of interviews with 

dominant informants (teachers), teachers lack 

understanding of multicultural based learning, 

especially learning to write poetry based on 

multicultural learning. As stated by Informant (Rt) I 

have heard of multiculturalism but in literary learning 

especially writing poetry has never been applied, the 

informant did thematically according to the mandate 

of the 2013 curriculum. There was also a word 

multicultural but never applied in learning. 

Indonesian mainly writes poetry. Informant (St) said 
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that multicultural based learning had never been 

applied in learning, especially writing poetry, so it still 

felt strange. The statement of the informant (Tk) has 

clearly never practiced multicultural education-based 

learning, let alone learning to write poetry. Informant 

said that what was known to be multicultural was 

related to culture, for example, Javanese cultures such 

as the seven months of a woman who was pregnant 

from which students were told to write poetry. Thus 

the informant explained that learning to write poetry 

is still thematic. 

 

The five problems and needs of the teacher relate to 

the application of the model, based on the results of 

interviews with several informants in learning, have 

implemented learning models, but completely have 

not applied syntax in a coherent manner according to 

the model used. Some informants explained almost 

the same name the teacher had practiced the learning 

model even though it was not obedient to the syntax, 

besides the teacher (informant) did not understand 

what model I applied to the students, the informant 

thought that the child was active and could write 

poetry easily and with quality. In addition, in general, 

the informant said that the synectic model had never 

been applied, even though it had only been heard of 

the synectic model.  

 

According to the information statement (Sc), I have 

often applied the learning model but the synectic 

model does not understand at all, besides the 

application of the model sometimes arises from its 

own ideas which are important for children to 

understand well. In line with informant (St), I applied 

to learn outside the classroom to see nature and the 

environment, and then students started writing 

poetry, I did not understand what the model was 

going on, moreover the synectic model did not 

understand, I hope there will be examples of learning 

to write poetry based on multicultural with a synectic 

model. The same statement was conveyed by 

informant (Tk) students I often invited out of class to 

see the scenery to get imagination so that students 

easily practice writing poetry only that but do not 

understand what model or name is used, but 

informants do not expect syntax clearly. Regarding 

the informant's synectic model, he just heard, 

honestly the informant had never applied the synectic 

model in learning to write poetry. 

 

Analysis of Student Needs 

 

First, the problems and needs of high school students 

in Poetry Writing Learning. Based on the results of 

interviews and observations in the learning process in 

the classroom, the researcher found various problems 

as follows: (1) The majority of students said learning 

to write poetry was fun but for students it was 

difficult to find ideas or ideas, students found it 

difficult to choose beautiful words, especially enter 

figure of speech. Based on what was conveyed by 

students from several schools proving that learning to 

write poetry was felt fun but difficult and difficult, 

according to what was expressed by students (Dani) 

literary learning was fun but "learning to write poetry 

I did not like because I could not express ideas or 

ideas, and the difficulty of choosing beautiful words. " 

Similar to what was expressed by students (Jono) from 

different schools "learning to write poetry has been 

studied since elementary school, junior high school 

but in high school learning to write poetry still finds 

it difficult to pour die or ideas, and choose the right 

words for poetry. Also revealed by students (Siti) from 

a different high school". 

 

Learning to write poetry is fun but to pour die or 

difficult ideas. From some expressions, students from 

different schools prove that learning to write poetry is 

fun but difficult and precise. (2) Writing poetry is 

difficult for non-talented students. The next finding is 
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the problem of students' interests and talents said to 

greatly affect the success of students in the practice of 

writing poetry, this is proven by several expressions 

from students, among others; students (Mira) "said 

that whenever there is literary material, especially 

writing poetry, I do not have the enthusiasm to follow 

class learning because I do not have the talent to write 

poetry, difficult to express ideas or ideas, let alone 

choose the right and beautiful words so that every 

time I write poetry the results are not good ". As 

expressed by students (Dani) from high school 

different" my talent is music so it seems not interested 

in learning to write poetry ". Students (Ani) revealed, 

"actually I like to write poetry but I don't have the 

talent to write poetry". In accordance with the 

expressions of the informants (students) talents are 

said to determine the success of students in learning 

to write poetry. (3) Learning to write poetry does not 

interest many students. With regard to learning to 

write poetry that is not in demand by students is a 

challenge for Indonesian teachers, according to the 

expressions of high school students (Tatik) "Every 

learning to write poetry students feel unhappy 

because they are considered to be a waste of time and 

has no benefit". Students (Hari) also revealed the same 

problem "learning to write poems is useless is just a 

waste of time". Different high school students 

(Kiswanto) revealed "learning is important both 

knowledge, skills, and attitudes, but the knowledge 

that can be for the future of life while learning to 

write poetry cannot guarantee success in life". 

 

IV. CONCLUSION 

 

From result and analysis can be conclus that (1) the 

importance of developing interesting and fun writing 

poetry learning, (2) the importance of the knowledge 

learning process in writing poetry (3) There are still 

teachers who have not applied the right learning 

model in learning to write poetry, (4) the importance 

of using appropriate media in learning to write poetry, 

and (5) the importance of introducing students to 

multicultural learning in writing poetry. Based on the 

analysis of the needs of teachers and students the 

results needed are needed to develop learning to write 

poetry as follows: (1) easy to use by high school 

teachers wherever they are, (2) learning that is active, 

innovative, creative, effective and fun, and (3) 

improving social sense between friends and training 

to dare to write poetry with confidence. 
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ABSTRACT 

 

In this study, Mitragyna parvifolia plant bark an aqueous extract which provides cost-effective, eco-friendly 

process, less time consuming, an environmentally benign, easy and proficient way for the synthesis of copper 

nanoparticles. Mitragyna parvifolia plant bark was collected from virpur hills forest area. The Mitragyna 

parvifolia plant bark extract was prepared in de-ionised water and used for the green synthesis of copper 

nanoparticles. The color change of the solution dark brown from pale yellow colored, this confirms that there is 

a formation of copper nanoparticles. The green synthesised copper nanoparticles were characterized by UV-

Visible spectroscopy, FT-IR, XRD, SEM, TEM and their antimicrobial activity was investigated. From UV-

Visible spectrophotometer result was confirmed the reduction of copper sulphate to copper nanoparticles. FTIR 

analysis was confirmed the bending vibrations and stretching bonds present in the sample. Spherical shape was 

finding out by XRD and the size of the particle was analyzed with the help of Scanning Electron Microscopy. 

The antibacterial activity experiment against Escherichia coli gram-negative and Bacillus subtilis gram-positive 

bacteria by agar well method and the maximum zone of inhibition was higher in gram-positive bacteria 

compared to gram-negative bacteria. The green synthesised copper nanoparticles proved to be potential 

candidates for medical application antimicrobial activity is highly essential. 

Keywords :  Copper nanoparticles, Green synthesis, UV, FTIR, XRD, SEM, TEM, Antimicrobial Activity 

 

I. INTRODUCTION 

 

Nanotechnology has involved many researchers from 

different field like chemistry, physics, biotechnology, 

material science, engineering, medicine, 

pharmaceutical etc. Copper Nanoparticles synthesised 

by many ways such as biological method, chemical 

method, physical method, sol-gel method, solid-state 

reaction, co-precipitation, vapour deposition1, 

electrochemical reduction2, radiolysis reduction3, 

thermal decomposition4 and chemical reduction of 

copper metal salt5. green synthesis method has so 

many advantages compared to other methods and one 

of the best method because it is cost-effective, simple, 

use of low energy, use of less toxic materials and eco-

friendly6-7. The copper nanoparticles are mostly 

found their applications in the field of medical, 

electronic devices, biosensors, and reagents in various 

reactions, lubricants, antibiotic, antimicrobial agents 

and many more. 

 

The Mitragyna parvifolia is a tree belongs to 

Rubiaceae family, plant species are used medicinally 

and their height of 50 feet with a branch spread over 

15 feet and a stem is erect and branching, flowers are 

yellow and grow in ball-shaped clusters, dark green 

in colour leaves smooth and round in shape8. The 

Medicinal plant has contained a variety of 

phytopharmaceuticals found very important 

applications of in the area of agriculture, human and 

https://doi.org/10.32628/IJSRST19658
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veterinary medicine and novel drug for the treatment 

and prevention of disease9. The plant bark and roots 

are used in the treatment of fiver, colic, muscular 

pain, burning sensation, poisoning, gynaecological 

disorders, cough, oedema and fruit juice augments 

the breast milk in lactating mothers10. 

 

 
 

Fig.1 Bark of Mitragyna parvifolia plant 

 

II.  METHODS AND MATERIAL 

 

2.1. MATERIALS  

 

The plant Mitragyna parvifolia material was collected 

from Virpur hills and forest, sabarkantha district, 

Gujarat. Ultra-pure deionised water used in entire 

research. Analytical A grade copper sulphate was 

purchased Sigma-Aldrich Chemicals. 

2.2. PREPARATION OF M. PARVIFOLIA BARK 

EXTRACT 

 

Collected plant bark first washes tap water then again 

washes with double distilled water and dry it at room 

temperature for 15-20 days. After dried bark, it was 

converting into powder form by using a grinder and 

collects it in neat and clean dry air tight bottle for use 

of research. Weigh 10 gm of powder takes in 250 ml 

conical flask and add 100 ml deionised water after 

that conical flask put on magnetic stirrer and stir for 

30 min at 60oC. The extract was cool down at room 

temp and filtered with whatman no.1 filter paper and 

the filtrate obtained was store at room temp at the 

dark place for further use. 

 

2.3. SYNTHESIS OF COPPER NANOPARTICLES  

 

The reaction mixture was prepared by 10 ml of M. 

parvifolia extract was added to 90 ml of an aqueous 

copper sulphate solution in a 250 ml conical flask. 

After that, the solution colour changed pale yellow 

from blue when the solution of M. parvifolia extract 

and copper sulphate were stirred on the magnetic 

stirrer for a homogeneous mixture. After that, the 

flask was kept at room temperature for incubation 

around 24 hours and the colour was changed turn 

into dark brown from pale yellow11. 

 

2.4. PURIFICATION OF COPPER 

NANOPARTICLES 

 

The reaction mixture was centrifuged at 10,000 rpm 

for 15 min followed by dispersion of the pellet in 

deionised water and the CuNPs were dried in an 

oven at 80oC for 4-5 hours12. 

 

2.5 CHARACTERIZATION OF PREPARED 

COPPER NANOPARTICLES 

 

2.5.1. UV-VISIBLE SPECTROPHOTOMETER 

ANALYSIS 

The green synthesized CuNPs characterization was 

monitored by Shimadzu 1800 UV-Visible 

spectrophotometer in the wavelength range of 300-

700 nm. 2 mm caveat and double distilled water were 

utilized for blank reading. 

 

2.5.2. FT-IR SPECTROSCOPY ANALYSIS  

The Fourier Transform Infrared spectra were 

identified by an FT-IR spectrophotometer (Perkin 

Elmer Spectrum) using KBr. The sample powder was 
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mixed with KBr and prepared pallet scanned at the 

range of 4000-450 cm-1.   

 

2.5.3. X-RAY DIFFRACTION (XRD) ANALYSIS 

The X-ray diffraction was used to obtaining the 

crystalline structure and data in the 2Ɵ range of 20o-

80o.  

 

The Debye Scherrer formula, 

 

D=kλ/βcosƟ 

Where,  

 

D = particle diameter size 

K = constant equals 1 

λ = wavelength of X-ray source 

β = the full width at half maximum of the diffraction 

peak 

Ɵ = the Bragg angle 

 

2.5.4. SCANNING ELECTRON MICROSCOPY (SEM) 

ANALYSIS 

The surface morphology of CuNPs was analyzed by 

scanning electron microscope it was performed by 

SIGMA model and an operating on the voltage of 20 

kV and for operation need a very small amount of dry 

powder sample put on a grid and removed excess 

sample with the help of blotting paper.   

 

2.5.5. TRANSMISSION ELECTRON MICROSCOPY 

(TEM) ANALYSIS 

TEM analysis characterizes the size, shape and 

morphology of the copper nanoparticles and a 

prepared sample was dried under vacuum in 

desiccators before placing it in a specimen holder. A 

thin sample was irradiated with a sharp high-energy 

electron beam focused by magnetic lance and 

electron intensity distribute on the beam after 

interaction with sample and image was recorded by 

digital camera and display on a computer screen17. 

2.6. ANTIMICROBIAL ACTIVITY 

 

2.6.1. TEST ORGANISM FOR ANTIBACTERIAL 

ACTIVITY 

 

In this study, two type bacteria were collected from 

the microbiology department, HNGU. One was 

gram-positive bacteria and another one was gram-

negative, Bacillus subtilis (+ve) and Escherichia coli (-

ve). The bacterial strains were grown and maintained 

on nutrient agar at 38oC in incubation condition for 

5 days and the culture was stored at 4oC for further 

experiment work. 

 

2.6.2. MEDIA PREPARATION 

In the media preparation, B. subtilis and E. coli 

bacteria were grow in a nutrient agar medium. 2.8 

gm nutrient agar powder was added into 100 ml of 

distilled water for nutrient agar preparation then the 

prepared medium was kept in the cotton-plugged 

glass container and sterilized in the autoclave at 

120oC for 20 min. 

 

2.6.3. METHOD FOR TESTING ANTIMICROBIAL 

ACTIVITY OF SYNTHESISED COPPER 

NANOPARTICLES 

Antimicrobial activity of green synthesised copper 

nanoparticles was carried out by agar disc diffusion 

method 13-15 against B. subtilis (+ve) and E. coli (-ve) 

bacteria. 

 

The nutrient agar plates were prepared by 20ml for 

each of molten media into sterile Petri-plates. Plates 

were left standing for 10 minutes to let the culture 

get absorbed.  

 

Using the micro-pipette, 100µl of the sample of 

Nanoparticles suspension was poured into different 

concentration (25µl, 50µl, 75µl) into each plate. Then 

Antibiotic-Ampicillin drug was used as positive 
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control. After adding the samples in the wells, the 

dishes were kept in a refrigerator for an hour for 

absorption of the samples into the surrounding 

medium from the well. The plates were transferred 

into an incubator set at 37°C to allow bacterial 

growth on the medium. After 24 hrs the plates were 

taken out of the incubator and observed for the zone 

of bacterial growth inhibition around the wells. The 

zone of inhibition was measured in millimeters16. 

 

III. RESULTS AND DISCUSSION 

 

3.1. Color change 

 

            
 

 

 

 
 

Fig. 2 Aqueous solu. of copper sulphate + plant 

extract = after synthesis of CuNPs 

 

3.2. UV-visible Spectroscopy 

 

 
Fig. 3. UV-visible spectra of copper Nanoparticles 

 

The characterization of copper Nanoparticles by UV-

Vis spectra from the range of 500-750 nm the 

absorption spectra were obtained at 565-570 nm in 

graph represent.  

 

3.3. Fourier Transform Infrared Spectroscopy (FTIR) 

FTIR gives the information about present functional 

groups in synthesised copper nanoparticles and it 

shows in (fig. 4) clearly. In the spectra the peak at 

3298.28 cm-1 and 3324.21 cm-1 indicating the 

presence of –NH or –OH group stretching in amino 

acids alcohols and phenols, Stretching at 2926.01 cm-1 

corresponds to C-H  stretching in alkanes and 

aldehydes, stretching at 1648.12 cm-1 indicate the 

presence of >C=O group and the peak at 1103.28 cm-1 

corresponds to C-O stretching and the weak peaks in 

between 850.61 cm-1 to 526.57 cm-1 are associated to 

halo compounds stretching18-19. Hence these 

observations indicated the formation of CuNPs 

associated with metabolites protein like terpenoids 

contain functional groups as alcohols, phenols 

aldehydes, ketones and carboxylic acids. Kulkarni et 

al reported the bio-entities could probably play a 

double role of fabrication and stabilization of copper 

nanoparticles in the aqueous solution20. 
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Fig. 4. FTIR spectra of copper nanoparticles 

 

3.4 X-ray diffraction 

 
Fig.5. X-ray diffraction pattern of copper 

nanoparticles 

In the X-ray diffraction study all the peaks observed 

2Ɵ value at 43.31o, 50.55o and 74.27o representing the 

(111), (200), and (220), morphology of the interplanar 

distance spacing was calculated by using Bragg’s 

equation. 

 

3.5. Scanning Electron Microscopy SEM analysis 

 

 
Fig.6. SEM analysis of copper nanoparticles 

The copper nanoparticles size determined by 

scanning electron microscope image, in the surface 

morphology study of CuNPs average size was 23.6 – 

41.2 nm; (fig. 6) shows the existence of symmetrical 

spherical shape. The electronic interaction and 

hydrogen bond between the bio-organic molecules 

bond are responsible for the synthesis of copper 

nanoparticles using plant extract21. 

 

3.6 Transmission Electron Microscopy (TEM) 

analysis 

 

 
 

Fig.7. TEM analysis of copper nanoparticles 
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The image of Silver nanoparticles synthesised using 

an aqueous extract of (plant name) shown in (fig. 7) 

the synthesized CuNPs was spherical in shape and an 

average diameter of 12-23 nm. Singh et al have 

reported a similar geometry of synthesized silver and 

gold nanoparticles using natural precursor clove22. 

  

3.7 Antimicrobial activity 

The antimicrobial activity of green synthesised 

copper nanoparticles against two human pathogenic 

bacteria such as Bacillus subtilis and Escherichia coli. 

Here Bacillus subtilis is gram +ve and Escherichia coli 

is gram –ve bacteria were evaluated and compared to 

a commercial antibiotic drug ampicillin. Synthesised 

CuNPs showed the clear diameter of the zone of 

inhibition around the well wherein the suspension of 

CuNPs was applied. The obtained result was 

presented in table (A) and figure 8.  

 
(a) 

 
(b) 

Fig. 8. antibacterial activities of CuNPs (a) 

Escherichia coli and (b) Bacillus subtilis compared to 

a commercial antibiotic drug Ampicillin drug 

 

Table (a). The Zone of inhibition area (mm) exhibited 

by the formed CuNPs against pathogenic bacteria 

 

Concentration  

(µl) 

Diameter of zone of inhibition 

(mm) 

Escherichia  

Coli 

Bacillus  

Subtilis 

25 µl 6.80 9.50 

50 µl 10.00 13.80 

75 µl 13.80 17.50 

Standard Drug 

Ampicillin 
16.00 20.00 

 

 

IV. CONCLUSION 

 

In this study, green synthesis of copper Nanoparticles 

was successfully synthesized by using Mitragyna 

parvifolia plant bark an aqueous extract which 

provides cost-effective, eco-friendly process, less time 

consuming, an environmentally benign, easy and 

proficient way for the synthesis of copper 

nanoparticles. The green synthesised copper 

nanoparticles were characterized by UV-Visible 

spectroscopy, FT-IR, XRD, SEM, TEM and their 

antimicrobial activity was investigated. From UV-

Visible spectrophotometer result was confirmed the 

reduction of copper sulphate to copper nanoparticles. 

FTIR analysis was confirmed the bending vibrations 

and stretching bonds present in the sample. Spherical 

shape was finding out by XRD and the size of the 

particle was analyzed with the help of Scanning 

Electron Microscopy and it was an average size of 

23.6 - 41.2 nm. The antibacterial activity for the 
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synthesised copper nanoparticles was confirmed by 

the antibacterial activity experiment against 

Escherichia coli gram-negative and Bacillus subtilis 

gram-positive bacteria by agar well method and the 

maximum zone of inhibition was higher in gram-

positive bacteria compared to gram-negative bacteria. 

The green synthesised copper nanoparticles proved to 

be potential candidates for medical application 

antimicrobial activity is highly essential. 
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ABSTRACT 

The paper proposes a new decentralized access control scheme for secure data storage in clouds that supports 

anonymous authentication. In the proposed scheme, the cloud verifies the authenticity of the series without 

knowing the user’s identity before storing data. Our scheme also has the added feature of access control in 

which only valid users are able to decrypt the stored information. The scheme prevents replay attacks and 

supports creation, modification, and reading data stored in the cloud. We also address user revocation. 

Moreover, our authentication and access control scheme are decentralized and robust, unlike other access 

control schemes designed for clouds which are centralized. The communication, computation, and storage 

overheads are comparable to centralized approaches. 

Keywords :  Dependable Cloud Storage, Decentralized Access Control Scheme. 

 

I. INTRODUCTION 

 

Research in cloud computing is receiving a lot of 

attention from both academic and industrial worlds. 

In cloud computing, users can outsource their 

computation and storage to servers (also called clouds) 

using Internet. This frees users from the hassles of 

maintaining resources on-site. Clouds can provide 

several types of services like applications (e.g., Google 

Apps, Microsoft online), infrastructures (e.g., 

Amazon’s EC2, Eucalyptus, Nimbus), and platforms 

to help developers write applications (e.g., Amazon’s 

S3, Windows Azure).  

 

Much of the data stored in clouds is highly sensitive, 

for example, medical records and social networks. 

Security and privacy are thus very important issues in 

cloud computing. In one hand, the user should 

authenticate itself before initiating any transaction, 

and on the other hand, it must be ensured that the 

cloud does not tamper with the data that is 

outsourced. User privacy is also required so that the 

cloud or other users do not know the identity of the 

user. The cloud can hold the user accountable for the 

data it outsources, and likewise, the cloud is itself 

accountable for the services it provides. The validity 

of the user who stores the data is also verified. Apart 

from the technical solutions to ensure security and 

privacy, there is also a need for law enforcement.  

 

Recently, Wang et al. [2] addressed secure and 

dependable cloud storage. Cloud servers prone to 

Byzantine failure, where a storage server can fail in 

arbitrary ways [2]. The cloud is also prone to data 

modification and server colluding attacks. In server 

colluding attack, the adversary can compromise 

storage servers, so that it can modify data files as long 

as they are internally consistent. To provide secure 

https://doi.org/10.32628/IJSRST196476


International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Mrs. B. Sathyabama et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 34-42 

 

 

 

 

 
35 

data storage, the data needs to be encrypted. 

However, the data is often modified and this dynamic 

property needs to be taken into account while 

designing efficient secure storage techniques.  

 

Efficient search on encrypted data is also an 

important concern in clouds. The clouds should not 

know the query but should be able to return the 

records that satisfy the query. This is achieved by 

means of searchable encryption [3], [4]. The 

keywords are sent to the cloud encrypted, and the 

cloud returns the result without knowing the actual 

keyword for the search. The problem here is that the 

data records should have keywords associated with 

them to enable the search. The correct records are 

returned only when searched with the exact 

keywords. 

 

Security and privacy protection in clouds are being 

explored by many researchers. Wang et al. [2] 

addressed storage security using Reed-Solomon 

erasure-correcting codes. Authentication of users 

using public key cryptographic techniques has been 

studied in [5]. Many homomorphic encryption 

techniques have been suggested [6], [7] to ensure that 

the cloud is not able to read the data while 

performing computations on them. Using 

homomorphic encryption, the cloud receives 

ciphertext of the data and performs computations on 

the ciphertext and returns the encoded value of the 

result. The user is able to decode the result, but the 

cloud does not know what data it has operated on. In 

such circumstances, it must be possible for the user to 

verify that the cloud returns correct results.  

 

Accountability of clouds is a very challenging task 

and involves technical issues and law enforcement. 

Neither clouds nor users should deny any operations 

performed or requested. It is important to have log of 

the transactions performed; however, it is an 

important concern to decide how much information 

to keep in the log. Accountability has been addressed 

in TrustCloud [8]. Secure provenance has been 

studied in [9].  

 

Considering the following situation: A Law student, 

Alice, wants to send a series of reports about some 

malpractices by authorities of University X to all the 

professors of University X, Research chairs of 

universities in the country, and students belonging to 

Law department in all universities in the province. 

She wants to remain anonymous while publishing all 

evidence of malpractice. She stores the information 

in the cloud. Access control is important in such case, 

so that only authorized users can access the data. It is 

also important to verify that the information comes 

from a reliable source. The problems of access control, 

authentication, and privacy protection should be 

solved IEEE TRANSACTIONS ON PARALLEL AND 

DISTRIBUTED SYSTEMS VOL:25 NO:2 YEAR 2014 

2 simultaneously. We address this problem in its 

entirety in this paper.  

 

Access control in clouds is gaining attention because 

it is important that only authorized users have access 

to valid service. A huge amount of information is 

being stored in the cloud, and much of this is 

sensitive information. Care should be taken to ensure 

access control of this sensitive information which can 

often be related to health, important documents (as 

in Google Docs or Dropbox) or even personal 

information (as in social networking). There are 

broadly three types of access control: User Based 

Access Control (UBAC), Role Based Access Control 

(RBAC), and Attribute Based Access Control (ABAC). 

In UBAC, the access control list (ACL) contains the 

list of users who are authorized to access data. This is 

not feasible in clouds where there are many users. In 

RBAC (introduced by [10]), users are classified based 

on their individual roles. Data can be accessed by 
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users who have matching roles. The roles are defined 

by the system. For example, only faculty members 

and senior secretaries might have access to data but 

not the junior secretaries. ABAC is more extended in 

scope, in which users are given attributes, and the 

data has attached access policy. Only users with valid 

set of attributes, satisfying the access policy, can 

access the data. For instance, in the above example 

certain records might be accessible by faculty 

members with more than 10 years of research 

experience or by senior secretaries with more than 8 

years experience. The pros and cons of RBAC and 

ABAC are discussed in [11]. There has been some 

work on ABAC in clouds (for example, [12], [13], [14], 

[15], [16]). All these work use a cryptographic 

primitive known as Attribute Based Encryption 

(ABE). The The eXtensible Access Control Markup 

Language (XACML) [17] has been proposed for 

ABAC in clouds [18]. 

 

An area where access control is widely being used is 

health care. Clouds are being used to store sensitive 

information about patients to enable access to 

medical professionals, hospital staff, researchers, and 

policy makers. It is important to control the access of 

data so that only authorized users can access the data. 

Using ABE, the records are encrypted under some 

access policy and stored in the cloud. Users are given 

sets of attributes and corresponding keys. Only when 

the users have matching set of attributes, can they 

decrypt the information stored in the cloud. Access 

control in health care has been studied in [12], [13].  

 

Access control is also gaining importance in online 

social networking where users (members) store their 

personal information, pictures, videos and share them 

with selected groups of users or communities they 

belong to. Access control in online social networking 

has been studied in [19]. Such data are being stored in 

clouds. It is very important that only the authorized 

users are given access to those information. A similar 

situation arises when data is stored in clouds, for 

example in Dropbox, and shared with certain groups 

of people. 

 

It is just not enough to store the contents securely in 

the cloud but it might also be necessary to ensure 

anonymity of the user. For example, a user would 

like to store some sensitive information but does not 

want to be recognized. The user might want to post a 

comment on an article, but does not want his/her 

identity to be disclosed. However, the user should be 

able to prove to the other users that he/she is a valid 

user who stored the information without revealing 

the identity. There are cryptographic protocols like 

ring signatures [20], mesh signatures [21], group 

signatures [22], which can be used in these situations. 

Ring signature is not a feasible option for clouds 

where there are a large number of users. Group 

signatures assume the pre-existence of a group which 

might not be possible in clouds. Mesh signatures do 

not ensure if the message is from a single user or 

many users colluding together. For these reasons, a 

new protocol known as Attribute Based Signature 

(ABS) has been applied. ABS was proposed by Maji et 

al. [23]. In ABS, users have a claim predicate 

associated with a message. The claim predicate helps 

to identify the user as an authorized one, without 

revealing its identity. Other users or the cloud can 

verify the user and the validity of the message stored. 

ABS can be combined with ABE to achieve 

authenticated access control without disclosing the 

identity of the user to the cloud. 

 

II. IMPLEMENTATION 

 

A. Modules Description 

i. Encryption / Decryption 

We used RSA algorithm for encryption/Decryption. 

This algorithm is the proven mechanism for secure 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Mrs. B. Sathyabama et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 34-42 

 

 

 

 

 
37 

transaction. Here we are using the RSA algorithm 

with key size of 2048 bits. The keys are split up and 

stored in four different places. If a user wants to 

access the file he/she may need to provide the four 

set of data to produce the single private key to 

manage encryption/decryption. 

 

B. File Upload / Download 

File Upload 

The client made request to the key manager for the 

public key, which will be generated according to the 

policy associated with the file. Different policies for 

files, public key also differs. But for same public key 

for same policy will be generated. Then the client 

generates a private key by combining the username, 

password and security credentials. Then the file is 

encrypted with the public key and private key and 

forwarded to the cloud. 

 

File Download 

The client can download the file after completion of 

the authentication process. As the public key 

maintained by the key manager, the client request 

the key manager for public key. The authenticated 

client can get the public key. Then the client can 

decrypt the file with the public key and the private 

key. The user’s credentials were stored in the client 

itself. During download the file the cloud will 

authenticate the user whether the user is valid to 

download the file. But the cloud doesn’t have any 

attributes or the details of the user. 

 

C. Policy Revocation for File Assured Deletion  

The policy of a file may be revoked under the request 

by the client, when expiring the time period of the 

contract or completely move the files from one cloud 

to another cloud environment. When any of the 

above criteria exists the policy will be revoked and 

the key manager will completely removes the public 

key of the associated file. So no one recover the 

control key of a revoked file in future. For this reason 

we can say the file is assuredly deleted. Automatic 

file revocation scheme is also introduced to revoke 

the file from the cloud when the file reaches the 

expiry and the client didn’t renew the files duration. 

 

D. File Access Control 

Ability to limit and control the access to host systems 

and applications via communication links. To achieve, 

access must be identified or authenticated. After 

achieved the authentication process the users must 

associate with correct policies with the files. To 

recover the file, the client must request the key 

manager to generate the public key. For that the 

client must be authenticated. The attribute based 

encryption standard is used for file access which is 

authenticated via an attribute associated with the file. 

With file access control the file downloaded from the 

cloud will be in the format of read only or write 

supported. Each user has associated with policies for 

each file. So the right user will access the right file. 

For making file access the attribute based encryption 

scheme is utilized. 

 

E. Policy Renewal 

Policy renewal is a tedious process to handle the 

renewal of the policy of a file stored on the cloud. 

Here we implement one additional key called as 

renew key, which is used to renew the policy of the 

file stored on the cloud. The renew key is stored in 

the client itself. 

 

III. STUDY ABOUT THE SYSTEM 

 

A. Existing System 

• Existing work on access control in cloud are 

centralized in nature. Except and, all other 

schemes use ABE. The scheme in uses a 

symmetric key approach and does not support 
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authentication. The schemes do not support 

authentication as well. 

• It provides privacy preserving authenticated 

access control in cloud. However, the authors 

take a centralized approach where a single key 

distribution centre (KDC) distributes secret keys 

and attributes to all users.  

Disadvantages of Existing System 

• The scheme in uses asymmetric key approach and 

does not support authentication.  

• Difficult to maintain because of the large number 

of users that are supported in a cloud 

environment. 

B. Proposed System 

• We propose a new decentralized access control 

scheme for secure data storage in clouds that 

supports anonymous authentication. 

• In the proposed scheme, the cloud verifies the 

authenticity of the series without knowing the 

user’s identity before storing data.  

• Our scheme also has the added feature of access 

control in which only valid users are able to 

decrypt the stored information. 

• The scheme prevents replay attacks and supports 

creation, modification, and reading data stored in 

the cloud. 

Advantages of Proposed System 

• Distributed access control of data stored in cloud 

so that only authorized users with valid attributes 

can access them. 

• Authentication of users who store and modify 

their data on the cloud. 

• The identity of the user is protected from the 

cloud during authentication. 

 

 

 

 

IV. SYSTEM DESIGN 

A. System Architecture 

 
 

Fig. 4.1 System Architecture 

B. Data Flow Diagram 
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Fig. 4.2 Data Flow Diagram 
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C. Class Diagram 

 

OWNER

Registration
Login

File Encrypt()
File Upload()

USER

Registration
Login
Generate Key and Sent to Mail

Decrypt()
Read()
Write()
Store()
Download()

ADMIN

Login
Uploads

Activate the User()
View Login History()
View Owner Files()

 

Fig. 4.3 Class Diagram 

 

V. SAMPLE SCREEN 

 

 
Fig. 5.1 User Registration Page 

 

 
Fig. 5.2 User Activation Page 

 
 

Fig. 5.3 History of Logged in Users 

 

 

Fig. 5.4 List of Owners for files 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Mrs. B. Sathyabama et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 34-42 

 

 

 

 

 
40 

 

Fig. 5.5 File Upload 

 

Fig. 5.6 Encrypting and Downloading a File 

 

Fig. 5.7 Writing and Downloading a File 

 

VI. CONCLUSION 

 

We have presented a decentralized access control 

technique with anonymous authentication, which 

provides user revocation and prevents replay attacks. 

The cloud does not know the identity of the user 

who stores information, but only verifies the user’s 

credentials. Key distribution is done in a 

decentralized way. One limitation is that the cloud 

knows the access policy for each record stored in the 

cloud. In future, we would like to hide the attributes 

and access policy of a user. 

 

VII. FUTURE ENHANCEMENT 

 

Decentralized access control technique with 

anonymous authentication, which provides user 

revocation and prevents replay attacks. The cloud 

does not know the identity of the user who stores 

information, but only verifies the user’s credentials. 

Key distribution is done in a decentralized way. One 

limitation is that the cloud knows the access policy 

for each record stored in the cloud. In future, we 

would like to hide the attributes and access policy of 

a user. In future the file access policy can be 

implemented with Multi Authority based Attribute 

based Encryption. Using the technique it can avoid 

the number of wrong hits during authentication. 

Create a random delay for authentication, so the 

hacker can confuse to identify the algorithm. 
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Natural Resource Utilization and Problems in Haryana 
Sheetal 

M.A. Geography, IGU Meerpur, Rewari, Haryana, India 

 

ABSTRACT 

 

There is a need for strengthening the Department of Agro-meteorology for mainstreaming the climate change 

related mitigation and adaptation measures into natural resource management research and development to 

begin with climate smart and weather forecast based agriculture in the State. Increased use of fossil fuel, 

puddled rice cultivation and large bovine cattle population in the country are major sources of emission of GHG 

and global warming. The research results suggest that the C3 crops will be benefited from CO2 enrichment, but 

the elevated temperature will increase water use, reduce maturity duration and productivity due to global 

warming. 

Keywords : Natural Resource. Resource Management, agriculture, water management, soil conservation, 

Haryana, HAU Hisar 

 

I. INTRODUCTION 

 

Carved out as a separate State from the erstwhile 

State of Punjab on November1, 1966, Haryana has 

total geographical area of 4.42 million ha that 

accounts for 1.4% of the total geographical area of the 

country and less than 2.6% of country's population 

(Yadav and Kumar, 2010). Agriculture being the 

primary livelihood base, nearly 85% of the area is 

under cultivation, 3.52% is under forestry while 

remaining area accounts for non-agricultural uses. 

  

The Haryana State, located between 27°30' and 30°35' 

N latitude and 74°28' and 77°36' E longitude is a part 

of the north western arid and semiarid plains with an 

average rainfall of 545mm that ranges from 1200mm 

in the extreme north-east to less than 300mm in the 

arid west. The State is bounded by Siwalik hills in the 

north, river Yamuna in the east and Aravali hills in 

the south. More than 98% of the area of the State is 

covered by alluvial plains including the western 

deserted terrain of sand dunes. River Yamuna and 

Ghaggar flood plains constitute a large part of the 

State and the entire area is covered by three basins 

(Fig.1): namely, Yamuna basin (16330 sq. km.), 

Ghaggar basin (10675 sq. km.) and Inland basin 

(17207 sq. km.). The altitude in the State varies from 

190m to 1200m above msl whose consequential 

physiography is depicted in Fig.2. Topographically a 

large part of Haryana plains constitute a widely 

spaced topographic depression between Siwalik hills 

and Aravali hills which has created typical internal 

drainage condition in the central and western parts 

including the districts of Rohtak, Jhajjar, Bhiwani, 

Hisar, Sirsa and parts of Sonipat (Fig 1). Haryana has 

a unique geographical feature whose water travels 

both into Indus and Ganges basins. 

 

Forested areas in Haryana State are declining due to 

harsh conditions, overgrazing, the expansion of 

farmland and rapid urbanization. The objective of the 

Integrated Natural Resource Management and 

Poverty Reduction Project (INRMPRP) in Haryana is 

to regenerate the forest through forest resource 
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management activities such as afforestation, 

watershed protection and soil conservation. This will 

result in long-term development of nature and 

society in the region as the standard of living 

improves for the people who live in and around the 

forest. Through the INRMPRP in Haryana, 

community participation afforestation activities are 

being carried out on land totaling approximately 50 

thousand hectares. Additionally, the project aims to 

reduce poverty by carrying out small-scale 

infrastructure improvements in villages and provide 

job training to help residents dependent on the 

forests for their livelihoods find alternative sources of 

income. Furthermore, in order to dynamically 

develop the organizational skills of the Forest 

Department and the community, various teaching 

and awareness activities and training are being 

carried out. In this way, efforts are being made not 

only for facilitating afforestation activities, but also 

activities that aim to ensure sustainability for the 

regenerated forests. As a sub-component of the 

INRMPRP in Haryana, the Children’s Forest Program 

is being implemented in coordination with a Japanese 

non-governmental organization, the Organization for 

Industrial, Spiritual and Cultural Advancement 

(OISCA).  

 

The State has made great strides in food production 

and contributes significantly to the national food 

basket. The Green Revolution has helped to bring 

around 85% of the total geographical area under 

cultivation with a cropping intensity of about 181%. 

However, recent agricultural trends in agriculture 

production are not very encouraging. The 

indiscriminate use of natural resources in intensively 

cultivated areas of Haryana has started showing 

negative impacts on soil health, progressive decline in 

input use efficiency and total factor productivity and 

increase in cost of cultivation, pollution of water and 

environment and threat of climate change on 

agriculture, and thus a real challenge to sustain 4% or 

higher growth of agriculture sector in the State. 

Inevitably, the food security situation is likely to 

become critical in the changing scenario if urgent 

actions to prepare the farmers to adopt appropriate 

soil, water and crop management practices to face the 

futuristic problems of resource constraints are not 

taken. 
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1.2 NATURAL RESOURCES 

 

1.2.1 Soil Resources 

Soil resources of the State are developed on alluvium 

in the plains and on detrital and alluvial materials in 

northern sub-mountains tracks, an aeolian material 

in the extreme western fringe and on alluvium 

modified by aeolian activity in southern and south 

western part of the State. Taxonomically, Inceptisols 

are dominant soils occupying about 58% of the area 

followed by Entisols (28%), Aridisols (9%) and 

Alfisols (2%) (Fig.3). Texturally, fine loamy soils are  

dominant  and  cover  43%  of  the area,  coarse  

loamy  soils  cover  34%  and  sandy  soils  23%  of  

the  total  area. 

 

 
 

 

1.2.2 Water Resources 

The total potential of surface and ground water 

resource is estimated at 1.51 and 1.24 m ha m 

respectively, amounting to 2.75 m ha m including 

ground water of marginal quality (Figs. 5, 6). The 

north eastern part of the State is extensively 

underlain by fresh ground water, the remaining 

28,000 km² (about 60%) is underlain by brackish to 

very saline groundwater. Considering urban and 

industrial needs of water resources, existing available 

water resources can meet hardly 60% of the 

irrigation requirements. Over the past 4 to 5 decades, 

all out efforts have been made to tap all available 

resources to meet agricultural needs. Western 

Yamuna Canal originating from river Yamuna, and 

Bhakra Canal originating from river Sutlej constitute 

the main surface irrigation system. The Western 

Yamuna Canal which takes water up to Hisar is one 

of the oldest canals of this region, constructed in 

1351AD by Ferozshah Tuglak and remodeled later by 

King Shahjahan. Secondary and tertiary canal systems 

include Gurgaon and a number of lift irrigation 

projects including Jui, Indira Gandhi, B. N. 

Chakraborty and Jawaharlal Nehru lift irrigation 

schemes that raise water in stages upto 174m to bring 

irrigation to sandy tracks of western and southern 

Haryana (For other details, see Fig.7). 
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1.2.3 Climate and Agroecological  Zones 

The climate of the region being semi arid and arid, 

water resources of the State have played a critical role 

in the improvement and sustainability of agricultural 

production. Mean annual rainfall of 545mm, is 

received unevenly in the State (Fig. 8) and the annual 

evaporation demand exceeds 1500 mm. The GCM 

models predicted that the Indian Sub-continental  

will be  warmer by about 1.5°C during  the middle of  

current  century,  and  the  second  half  of  the  

winter will be  warmer than  the first half. It is also 

predicted that the Indian sub-continent would 

receive about 6% more rains which could be irregular 

and more intense.  There will be some reduction in 

the incident radiation and increase in the 

concentration of CO2 and other green house gases 

during the current century. Thus, there is a need to 

undertake appropriate adaptation and mitigation 

measures to address the impact of climate change on 

agriculture. 

 

 
1.2.4 Crops, Cropping Systems and Biodiversity 

Agro-climatic resource conditions, development of 

water resources and the State policies have 

contributed to the prevalent crops and farming 

systems in different parts of the State. The main aim 

of research and development was to maximize the 

productivity of crops with relatively little attention 

to sustainability of resource use and management. 

The crop cultivars currently grown are mostly 

modern short statured high yielding and have 

replaced many of the traditional cultivars adopted 

earlier by the farmers. With practically little 

attention devoted to understanding and addressing 

issue of biodiversity and its dynamics, it has started 

reflecting in emergence of new disease and pest 

scenario seriously threatening production base. As an 

example, introduction of high yielding varieties of 

rice and wheat crops and improvement in irrigation 

facilities and use of chemical fertilizers, the 

indigenous sorghum, maize and millets growing area 

has been shifted to mainly rice-wheat system. The 

traditional indigenous crops, their varieties/ races/ 

biotypes occurring naturally, which were not high 

yielding otherwise, had many desirable characters 

like resistance to various biotic and abiotic stresses 

and better quality. 
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1.2.5 Agricultural Development and State of Natural 

Resources 

 

Over the past four decades, the State has made rapid 

strides to achieve goals of enhanced agricultural 

productivity and contributed significantly to achieve 

food grains production goals towards meeting the 

growing demand for increasing population, export etc. 

Expansion of area under irrigation involving a 

network of canals, minors, lift canals, support for 

sinking tubewells, credit and marketing constituted 

the core of the strategy to achieve production goals 

together with availability and adoption of improved 

high yielding crop cultivars, increased use of 

fertilizers and plant protection chemicals (Table1). 

These efforts driven by the Central Government and 

supported and implemented by the State Government 

in the form of number of 'schemes' have yielded 

dividends by way of Haryana emerging as a front 

runner State in agriculture. 

 

  

1.3 POLICY ISSUES 

In order to find solution of location specific complex 

and interlinked problems of Natural Resource 

Management (Land, soil, water, biodiversity, climate) 

for sustainability of agriculture in the State, the 

Working Group observed that there is an urgent need 

to undertake the following activities/actions:-  

• Seting up a school of Natural Resource 

Management and Environmental Sciences at CCS 

HAU, Hisar to prioritize, undertake and guide 

education, research and development for 

sustainable resource management in the State.  

• The school should have multidisciplinary team of 

scientists drawn from the bio-physical, social and 

environmental sciences with expertise in areas of 

remote sensing-GIS applications and modeling of 

different components of natural resource system 

inclusive of soil resource, irrigation and drainage 

systems, watershed management, cropping and 

farming system, agroecology and climatic 

resources as well as resource use optimization.  

• Encouraging use of organic manure, bio-fertilizer, 

green manure/ legumes in crop sequences, 

commissioning of bio-gas plants/ plantation of 

multipurpose trees to save cow dung from 

burning, promoting CA based technologies for 

recycling of crop residues and organic farming to 

improve organic carbon content in soils.  

• Undertaking time bound programme to bring at 

least 50% area in next 10 years under pressurized 

system of irrigation and other water saving 

devices.  

• Policy initiatives to shift the irrigation charges 

from irrigated area to volumetric basis to speed 

up the adoption of pressurized system of 

irrigation and other water saving devices to cover 

more area under irrigation by farmers in the 

canal commands.  
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• Enforcement of laws banning diversion of 

untreated sewage water and industrial effluent in 

fresh water streams. 

• Need of policy initiatives for increased allocation 

of canal water or adequate diversion of excess 

rainwater to water deficit arid regions but it 

should precede after scientific studies on salt and 

water balance, energy cost and socio-economic 

benefits on long run to the stakeholders.  

• Promotion of managed forestry and agro-forestry 

by treating tree as crop for planting and 

harvesting purposes and incentive to farmers for 

undertaking agro-forestry, pisciculture and 

biodrainage under problematic soils and water 

conditions.  

• Need for effective steps to focus on the large 

amount of biodiversity, both underground and 

above ground, for proper preservation and 

utilization in the State.  

• Developing viable units for on-hand training in 

farming systems perspective with emphasis on 

intensification, diversification, resource 

conservation and value addition at the HQ of 

CCSHAU to train students, farmers and other 

stakeholders to develop entrepreneurship skills 

for employment/self employment, profitability 

and livelihood security of small farm holders.  

• Need for establishing better coordination and 

accountability among different institutions, 

relevant State Government Departments, Central 

and other developmental agencies and 

stakeholders to find solutions of complex and 

interlinked problems of natural resource 

management to sustain growth of agriculture in 

the State.  

 

1.4 STATE OF NATURAL RESOURCES 

• Developing digital data base on status and 

dynamics of land use, soil, water, climate, 

vegetative cover and cropping and farming 

systems by HARSAC and SAU.  

• Undertaking regular mapping and 

characterization of natural resources in digital 

form (Land, soil, water, climate, vegetative cover) 

and natural calamities (Drought, flood etc) using 

modern tools of remote sensing/GIS by HARSAC. 

• Undertaking specific land use-cover change 

studies in relation to resource status/ degradation 

or other socioeconomic and development issues 

with a view to understand the nature of the 

driving forces and option to address the 

problems.  

• Some of the issues which relate critically to 

sustained agricultural development include; 

declining farm size and area under prime 

agricultural lands, contamination of agricultural 

lands and groundwater systems by industrial and 

sewage waters, stagnating area under forestry 

cover and degradation of fragile erosion prone 

Aravallis and Shivalics.  

• Bringing out 'The State of Natural Resources' 

report in digital form, every five years. The first 

report should be planned within the next two 

years. The initiative for this must come from 

CCSHAU and HARSAC.  

 

1.5 STRATEGIC, APPLIED AND ADAPTIVE 

RESEARCH 

 

• Need for greatly strengthened Regional Research 

Stations of CCS HAU to prioritize location 

specific research and development agenda in 

general and striving for better scientist-farmer 

connect- adaptive research projects in farmers 

participatory mode in particular to address 

regional specific issues of NRM in the State.  

• Mainstreaming climate change related mitigation 

and adaptation measures through 
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multidisciplinary strategic and adaptive research 

for development.  

• Developing solutions to hydrological imbalances 

through integrated approaches involving on-farm 

water management, conjunctive use of water, 

pressurized system of irrigation and other water 

saving devices, surface and subsurface drainage, 

recharge of aquifers, diversification, 

intensification, CA based technologies and 

holistic watershed management approach.  

• Amelioration of poor quality groundwater in 

inland basin through cyclic process of 

groundwater extraction and recharge with good 

quality water on pilot scale in farmer 

participatory mode. 

• Developing full scientific package for use of waste 

water in peri-urban areas of the State, 

particularly for cultivation of vegetables and 

fodder crops.  

• Undertaking holistic evaluation of selected 

executed projects in the areas of agricultural 

drainage, irrigation and watershed management 

and agroforestry with a view to assess their 

effectiveness in achieving the targeted objectives  

• Making concerted efforts to substitute puddled 

rice with alternate crops such as hybrid 

maize/soybean based cropping systems and 

adoption of CA based technologies.  

• Location specific concerted efforts for fine tuning 

of different resource conservation technologies 

(DSR, diversification, intensification, raised bed 

planting, residue incorporation, brown manuring 

etc) under different production systems.  

• Developing alternate technologies for crop 

residue management in ricewheat and cotton-

wheat cropping system and use of biochar from 

crop residue to enhance C-sequestration.  

• Mainstreaming farming system research aimed at 

better understanding of farming system 

perspectives involving farmers, available 

resources and economic conditions and the way 

they interact with natural resources.  

• Linking multi-enterprize models of integrated 

farming system with market, value addition, 

processing, handling and storage facilities of 

agriculture produce at production sites for 

livelihood security of small land holders.  

 

1.6 DEVELOPMENTAL ISSUES: 

• The clear focus of development efforts should be 

to help the farmers to manage their own 

resources in sustainable manner. • Development 

of scientific land use planning of the State using 

modern tools of remote sensing/GIS by HARSAC 

and CCSHAU, Hisar.  

• Promoting integrated agricultural practices and 

strategies which improve organic carbon content 

of soils. 

• Undertaking special drive for inclusion of legume 

or green manure crops in cereal-cereal cropping 

system either as catch or inter/mixed crops.  

• Modifying existing soil health cards into system 

of “Soil Nutrient Management” by Department of 

Agriculture with greater emphasis to maintain 

soil organic matter and good soil health.  

• Discouraging flood irrigation and encouraging 

pressurized system of irrigation and other water 

saving devices (Furrow irrigation, raised and 

sunken beds, fertigation, protected cultivation, 

plasticulture etc) through proper incentives to 

farmers.  

• Augmentation of water supplies by conserving 

rainwater in the fields, aquifers, water bodies, 

conjunctive use of brackish and fresh waters, 

treatment of sewage and industrial effluent for 

use in irrigation and desilting of existing water 

bodies and construction of new water storage 

structures to cope up with scarcity of irrigation 

water.  
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• Strengthening the capacity of the CCS Haryana 

Agricultural University, State Department of 

Agriculture and Irrigation Department to 

undertake training programmes to focus on 

improved on-farm water management using 

modern tools to extension workers, farmers and 

other stakeholders.  

• Exploring all avenues to strengthen human 

resources base, both in terms of number and 

quality, through partnership with overseas 

institutes of repute in the field of Natural 

Resource Management in CCS Haryana 

Agricultural University, Hisar. 
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ABSTRACT 

 

This paper proposes a preparation of quality data for training accurate machine learning model. Data 

preparation is very important in machine learning. Here we are preparing the data for air pollution forecast. As 

Air pollution forecasting has traditionally been done by physical models of the atmosphere, which are unstable 

and in accurate for large periods of time. Since machine learning techniques are more robust to perturbations, 

in this paper we explore the data preparation and applications of machine learning to air pollution forecasting 

to potentially generate more accurate predictions. A Linear Regression model is used to train the data a more 

accurately and predict the air pollution. 

Keywords :  Machine Learning, Data Preparation, Data- Collection, Air Pollution Data, Linear Regression 

Model. 

 

I. INTRODUCTION 

 

Air pollution forecasting is the task of predicting the 

pollutants of atmosphere like ozone (O3), particle 

matter (PM), sulphur dioxide (SO2), carbon 

monoxide (CO), nitrogen dioxides (NO2), volatile 

organic compounds (VOCs) [1]. SO2, NO2 as an 

important precursor of new particle formation and 

particle growth, has also been found to be associated 

with respiratory diseases in many countries. 

Therefore, we selected NO2 and SO2 for testing in 

this study. 

 

Machine learning is category of algorithm that allows 

software applications to become more accurate in 

predicting outcomes without being explicitly pro-

grammed. There are various important steps in 

machine learning. They are Data collection and Data 

preparation. Data collection is the systematic 

approach to gathering and measuring information 

from a variety of sources to get a complete and 

accurate results. Data preparation is the process of 

transforming raw data so that data scientists and 

analysts can run it through machine learning 

algorithms to uncover insights or make predictions. 

 

A Machine learning algorithm is used for this 

problem is Linear Regression Model [2]. Both for the 

data preparation and for the predicting air pollutants. 

A historical air pollution data of India was obtained 

and used as a training data for the algorithm. The 

input data has the pollution of the features and the 

output is the predicted error between the actual and 

predicted values of the pollution. 

 

A. DATA SETS AND FEATURES  

 

We have taken the data sets of India from 1990-2015 

are downloaded from the internet. The historical data 

is collected for 15 years. As the data is huge we can 

train the data well and accurate and the information 

we get is more accurately predicted [3].here we have 
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taken the data of India for 15 years. By using this data 

sets the air pollutants No2 and So2 are predicted. 

Table 1: Dataset of AP 

Sl.no Year day month AP 

0 1.0000 0.0000 0.7666 0.0 

1 0.1071 0.0909 0.0000 0.0 

2 0.9285 0.3636 0.3333 0.0 

3 0.4285 0.9090 0.0000 0.0 

Table 2: showing NO2 feature 

Sl.no Year data month No2 

0 0.1071 0.0909 0.0 0.1741 

1 0.1071 0.0909 0.0 0.0700 

2 0.1071 0.0909 0.0 0.2852 

3 0.1071 0.1818 0.0 0.1471 

 

B. DATA PREPARATION 

Data preparation is the process of transforming raw 

data so that data scientists and analysts can run it 

through machine learning algorithms to uncover 

insights or make predictions. Data preparation is to 

identify and remove errors and duplicate data in 

order to create a reliable dataset. This improves the 

quality of training data for analytics and enables 

accurate decision making. Machine learning may be 

powerful, but without the relevant or right data 

training your system may fail to yield ideal results. 

Data preparation consists of two basic stages. They 

are Error identification and Error solving. These 

Error identification and Error solving are tested 

during the training of the data. Error identification is 

the testing of weights of the features (SO2 and NO2). 

Error identification is testing of the Loss function of 

the features.  

 

Most machine learning algorithms require data to be 

formatted in a very specific way, so datasets generally 

require some amount of preparation before they can 

yield useful insights. Some datasets have values that 

are missing, invalid, or otherwise difficult for an 

algorithm to process [4]. If data is missing, the 

algorithm can’t use it. If data is invalid, it causes the 

algorithm to produce less accurate or even misleading 

outcomes. Good data preparation produces clean and 

well-curated data that leads to more practical, 

accurate model outcomes. 

 

Steps in Data preparation: 

 

• Normalization 

• Feature selection 

• Model selection 

• Data splitting 

• Validation 

 

II. NORMALIZATION 

 

Normalization is a technique often applied as part of 

data preparation for machine learning. The goal of 

normalization is to change the values of numeric 

columns in the dataset to a common scale, without 

distorting differences in the ranges of values. For 

machine learning, every dataset does not require 

normalization. It is required only when features have 

different ranges. Data normalising is the process of 

rescaling one or more attributes to the range of 0 

to1.The largest value of the each attribute is 1 and the 

smallest value of each attribute is 0. It is used to 

eliminate the redundant or useless data and to reduce 

complexity of data. 

 

EXAMPLE:  SO2, let SO2 be fs 

                    normalization(N) = f1 max –f2min 

                  F=f1+f2+f3 ……..f;    

                  Nf1=f1-mean (fs) ∕ N 

 

III. FEATURE SELECTION 

 

Feature Selection is one of the core concepts in 

machine learning which hugely impacts the 

performance of your model. The data features that 
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you use to train your machine learning models have a 

huge influence on the performance.  Irrelevant or 

partially relevant features can negatively impact 

model performance. Feature selection and Data 

cleaning should be the first and most important step 

of your model designing. Feature Selection is the 

process where you automatically or manually select 

those features which contribute most to your 

prediction variable or output in which you are 

interested in. Having irrelevant features in your data 

can decrease the accuracy of the models and make 

your model learn based on irrelevant features. The 

data features that we use to train machine learning 

models have a huge influence on the performance 

you can achieve. Removing columns that have large 

NA (not available) rows of the data sets and finding 

the variance for all the columns and are sorted 

according to the largest variance and smallest 

variance. Largest variance features are taken to train 

the data. 

 

Given is the formula for variance,σ2 = ∑
(xi−xn̅̅̅̅ )2

N

n

i=1
 

Benefits of performing feature selection are as follows: 

Reduces overfitting: less redundant data means less 

opportunity to make decisions based on noise. 

Improves accuracy: less misleading data means model 

accuracy improves.  

Reduces training time:  fewer data points reduce 

algorithm complexity and algorithm train faster. 

 

IV. MODEL SELECTION 

 

Linear-regression models are relatively simple model 

to generate predictions. Linear regression attempts to 

model the relationship between two variables by 

fitting a linear equation to observed data. One 

variable is considered to be an explanatory variable, 

and the other is considered to be a dependant 

variable. For example, A model might want to relate 

the weights of individuals to their heights using a 

linear regression model.  Before attempting to fit a 

linear model to observed data, a model should first 

determine whether or not there is relationship 

between the variables of interest. This does not 

necessarily imply that one variable causes the other 

(for example, higher SAT scores do not cause higher 

college grades), but that there is some significant 

association between the two variables. A scatterplot 

can be helpful tool in determining the strength of the 

relationship between two variables. If there appears 

to be no association between the proposed 

explanatory and dependent variables (i.e., the scatter 

plot does not indicate any increasing or decreasing 

trends), then fitting a linear regression model to the 

data probably will not provide a useful model. 

 

A numerical measure of association between two 

variables is the correlation coefficient, which is a 

value between -1 and 1 indicating the strength of the 

association of the observed data for the variables. 

Linear regression model is to estimate real values 

based on continuous variable. It can establish a 

relationship between independent and dependent 

variables by fitting a best fit line. The best fit line is 

known as Regression line and represented by a linear 

equation y = a x + b 

 

   

y -  dependent variable,  a – slope, x  - independent 

variable, b -  intercepts 
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V. DATA SPLITTING 

 

We use training data to basically train our model. 

Training data is a complete set of feature variables or 

the independent variable and target variable or the 

dependent variable .so that our model is able to learn 

the value of target variable on a particular set of 

feature variables. When encountered with a large set 

of data we use the major portion of data as a training 

set. After supplying training data now it is the time to 

test that how much our model has learned from that 

data just like as humans in college after we learn our 

subjects we are required to give the test to clear the 

subject. We test our model by supplying the feature 

variables to our model and in turn, we see the value 

of the target variable predicted by our model. We 

generally take a minor portion of the whole data as 

the test set which is generally 25% or 33% of the 

complete data set. 

 
One portion of the data is used to develop a 

predictive model. and the other to evaluate the 

model's performance. We do random shuffling of 

data for training all data. Train data and test data can 

be split in these range (80-2, 60-40). 

 

VI. VALIDATION 

 

 The training data   is given to linear regression model. 

The weight of the feature is calculated and is given as 

 

                               𝑦 = ∑ 𝑤𝑖𝑥𝑖
𝑁
𝑖=1  ………..(1) 

 

where 𝑤𝑖- unknown weight, 𝑥𝑖 - inputs, y - outputs  

Initializing 𝑤̂𝑖  𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑥𝑖 𝑤𝑒 𝑔𝑒𝑡  

 

                                𝑦̂ = ∑ 𝑤̂𝑖𝑥𝑖
𝑁
𝑖=1  …….. (2) 

 

The result of the train data is given to the loss 

function to reduce the errors in prediction. If 

predictions deviates too much from actual results 

then we use Loss function 

 

                  𝐿 =
1

2
(𝑦 − 𝑦̂)2 ……….(3). 

 

The derivative of loss function is 

𝑤𝑖+1 = 𝑤𝑖 − 𝜂
𝜕𝐿

𝛿𝑤𝑖
              …(4) 

 

The test data is given to the linear regression model. 

The model obtained from the train data is called test 

data. Test data is given to linear regression model. 

The weight of the feature is calculated as  

 

                                𝑦 = ∑ 𝑤𝑖𝑥𝑖
𝑁
𝑖=1  ………(5) 

 

Where  𝑤𝑖-  unknown weight, 𝑥𝑖 - inputs ,y - outputs 

By Initializing 𝑤̂𝑖 𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑥𝑖 𝑤𝑒 𝑔𝑒𝑡,   

 

                                𝑦̂ = ∑ 𝑤̂𝑖𝑥𝑖
𝑁
𝑖=1  ………..(6) 

 

The result of the test data is again given to the loss 

function to reduce the errors in prediction. If 

predictions deviates too much from actual results. 

 

                      Where 𝐿 =
1

2
(𝑦 − 𝑦̂)2………..(7) 

 

The derivation of loss function is as follows  

 

                          𝑤𝑖+1 = 𝑤𝑖 − 𝜂
𝜕𝐿

𝛿𝑤𝑖
…………(8) 
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The error solving and error identification are known 

by knowing the weights and loss function of the air 

pollutants. 

 

VII. RESULT 

 

The error in prediction features for the testing data 

using linear regression. The error in prediction is 

shown both for the No2 and so2. There will be no 

prediction without error, as we take huge data for 

training purpose we get error in  

prediction. 

 
Fig1: The graph above is showing the error prediction 

of the No2. 

 

To know clearly the difference between the actual 

value and predicted value is as shown below. 

 

 
Fig 2:         actual value            predicted value 

Fig 3: The graph below is the error in prediction of 

S02 and the actual value and the predicted value of 

the So2 is also given 

 
Fig4: The difference between the actual value and 

predicted value is shown below 

 
Fig 5:             Actual value                Predicted value 

 

VIII. CONCLUSION 

 

Preparation of quality data for accurate machine 

learning model and air pollution forecasting system 

designed in this paper proposed a good solution to 

predict the air pollution  accurately. The analysis of 

air quality was discussed for the Indian climate with 

different air pollutants results of different cities. Data 

preparation produces clean and well-curated data 

that leads to more practical, accurate model outcomes. 

Using data preparation techniques and machine 

learning algorithm we have predicted the pollutants. 

This prepared data can also used in different machine 

learning algorithms. 

 

 

  

a

c 
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संस्कृत साहित्य में पयाावरणीय चतेना और पयाावरण संरक्षण 

विपुल शिि सागर 

िोध छात्र 

एन.ए.एस. कॉलेज, मेरठ 
 

भारतीय धर्म, दर्मन, अध्यात्र्, संस्कृतत और सभ्यता के उत्कर्म का विराट् च तंन भारतीय साधकों, ऋवर्यों, 
तपस्स्ियों और आ ायों की र्हनीय र्ेधा का पररणार् है। ज्ञानालोक स े आलोककत भारतीय ऋवर् अद्वितीय 

िैज्ञातनक, अनुसंधानकताम, र्ानिता के अनन्य हहत-च तंक, दरूदृस्टि संपन्न पथ-प्रदार्मक थे। ि ेस्िाध्याय द्िारा 
इस सत्य स ेभलीभांतत पररच त थे कक प्रकृतत द्िारा स्थावपत विधानांतर्मत कुछ भी तनरथमक नहीं है। सुयम, हिा, जल, 
भूमर्, िनस्पतत, जीि-जंतु प्रकृतत सभी एक-दसूरे के हहत र्ें सदैि सहयोर्ी बने रहते हैं। ये र्नुटय के र्ुभैर्ी हैं। अत: 
र्नुटय का नैततक धर्म है कक िह इन पयामिरणीय पदाथों का यथोच त उपयोर् करे और सदैि इनके संरक्षण र्ें 
अनिरत लर्े रहे। 
 

ितमर्ान-पररप्रेक्ष्य र्ें  स्जस तरह से  ग्लोबल िामर्िंर्, परर्ाणु परीक्षण, बर्िर्मक अस्रों से दहलती धरती, बढ़ता 
रेडिएर्न और संपूणम जीिर्ंिल और पाररस्स्थततकी र्ें र्ानिीय हसतक्षेप तनरंतर बढ़ रहा पयामिरण के सर्क्ष एक 

र्ंभीर सर्स्या उत्पन्न हो र्ई हैं। पयामिरण  असंतुलन के कारण िैस्विक संरक्षण के उपायों को असफल बना रहा है। 
इधर, जलिाय ुपररितमन को रोकन ेके मलए हुआ पेररस सर्झौता नहीं अर्ेररका के  इससे बाहर हो जाने के कारण अब 

इसकी प्रासंचर्कता पर संदेर् के बादल र्ंिराते लर्े हैं। 121 सूयम पुर देर्ों की बैठकों का कायामन्ियन और काबमन-
उत्सजमन पर विकासर्ील और विकमसत देर्ों के परस्पर आरोप-प्रत्यारोपों के बी  यह सदी पयामिरण के असाधारण 

युद्ध को सर्य के पन्नों पर दजम करती जा रही है। और र्नुटय मसर पर हाथ धर कर  बैठा है।  जैसे उसको लर्ता है 

कक पयामिरण प्रदरू्ण कोई सर्स्या है ही नहीं है।  
 

पयामिरण र्ब्द स्जस अथम र्ें प्रयुक्त हो रहा है, अब से तीन- ार दर्क पूिम उसका ऐसा कोई पाररभावर्क अथम नहीं था। 
प्रा ीन कोर्ों र्ें और यहां तक कक संस्कृत हहदंी कोर्ों र्ें भी यह र्ब्द उपलब्ध नहीं होता। उसके पीछे र्ूल कारण 

यही है कक यह र्ब्द उस सर्य तक ककसी पाररभावर्क रूप स ेप्र मलत नहीं हो पाया था। अतएि प्रा ीन कोर्कारों ने 
इसका कोई विर्ेर् अथम प्रस्तुत नहीं ककया।पयामिरण एक व्यापक र्ब्द है। यह उन संपूणम र्स्क्तयों, पररस्स्थततयों एि ं

िस्तुओं का योर् है, जो र्ानि जर्त को पराितृ्त करती हैं तथा उनके कियाकलापों को अनुर्ामसत करती हैं। हर्ारे 
 ारों ओर जो विराि प्राकृततक पररिेर् व्याप्त है, उसे ही हर् पयामिरण कहते है।  
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पयामिरण र्ब्द की व्युत्पवत्त पर अर्र वि ार करे तो यह  परर और आ उपसर्म पूिमक ि ृधातु से लयुि प्रत्यय करके 

बना है।स्जसका अथम होता है एक आिरण जो  ारो तरफ स ेआितृ हो।र्ब्दाथम-कौस्तुभ ग्रंथ र्ें हर्ें प्राप्त होता है, 
स्जसका अथम है, ‘ढकना, तछपाना, घेरना, ढक्कन, पदाम, घेरा,  ारदीिारी, िस्र, कपडा और ढाल (वही, प.ृ 200)।इस 

आधार पर  जो कुछ हर्ारे  ारों ओर जो भी िस्तएु ं पररस्स्थततयां एि ं र्स्क्तयां विद्यर्ान हैं, िे सब हर्ारे 
कियाकलापों को प्रभावित करती हैं और उसके मलए एक दायरा सुतनस्व त करती हैं। इस ेहर् पयामिरण कह सकत े 

हैं।इसीमलए िेदकालीन र्नीवर्यों न ेद्युलोक से लेकर व्यस्क्त तक, सर्स्त पररिेर् के मलए र्ांतत की प्राथमना की है। 
र्ुक्ल यजुिेद र्ें ऋवर् प्राथमना करता है। 
 

            द्यौ: शान्ततरततररक्षं शान्तत: पथृिवी शान्तत राप: शान्तत रौषधय: शान्तत। 

            वनस्पतय: शान्ततर्वाश्वेदेवा शान्ततर्ब्ाह्मं शान्तत: सवाशान्ततदेव शान्तत: सामा शान्ततरेथध।1 

 

यही कारण रहा था कक र्नीवर्यों द्िारा सर्य-सर्य पर पयामिरण के प्रतत अपनी च तंा को अमभव्यक्त कर र्ानि –

जाति को स ेटि करने के प्रतत अपने उत्तरदातयत्ि का तनिामह ककया र्या है।िैहदक ऋवर्यों ने उन सर्स्त उपकारक 

तत्िों को देि कहकर संबोचधत ककया साथ ही उनके र्हत्ि को  स्िीकार ककया  है। िेदों र्ें पयामिरण को संतुमलत 

रखने के मलए स्जन देिताओं की र्हत्िपूणम भूमर्का को रेखांककत ककया र्या  है उनर्ें – सूयम, िायु, िरुण (जल) एि ं

अस्ग्न देिता प्रर्ुख है। इन देिताओं हर्ारे जीिन की  रक्षा की कार्ना की र्ई है। ऋग्िेद (1/158/1, 7/35/11) तथा 
अथिमिेद (10/9/12) र्ें हदव्य, पाचथमि और जलीय देिों से कल्याण की कार्ना स्पटि रूप से उस्ल्लखखत है।जन 

सार्ान्य र्ें श्रद्धाभाि जार्तृ कर प्रकृतत के सर्स्त रूपों को अर्ांत अथामत ्सांप्रततक पररप्रेक्ष्य र्ें प्रदवूर्त न करन े

की प्रेरणा दी। साथ ही जीिन के प्रतत संकि र्ें बन रहें प्रदरू्ण से सजर् रहने के मलए न केिल सत्परार्र्म हदया, 
अवपतु प्रेररत भी ककया। इसी िर् र्ें र्ैरी भािना स्थावपत करने के मलए र्ंर पाठ का विधान ककया र्या है। 

ममत्रस्य मा चक्षुषा सवााणण भूतानन समीक्षंताम। 

ममत्रस्यािं चक्षुषा सवााणण भूतानन समीक्षे।ममत्रस्य 

चक्षुषा समीक्षामिे।।2 

 इन िैहदक र्ंरों स ेयह ज्ञात होता है कक िे  ऋवर् र्ण पयामिरण के प्रत्येक रूप की संरक्षा एि ंसंतुलन के प्रतत ककतन े

सजर् थे।  यही ंकारण रहा होर्ा कक न केिल र्नुटय की र्ैरी-भािना की कल्पना की, अवपत ुर्नुटय के प्रतत प्रकृतत 

की और प्रकृतत के प्रतत र्नुटय की र्ैरी-भािना को व्यािहाररक धरातल पर  ररताथम ककया।प्रदरू्ण र्ुक्त िायु के 

मलए पिनदेि से प्राथमना की र्ई- 
श ंनो वात: पवताङ।3 

अिाात ्िे पवनदेव: वायु िमारे मसए शुद्ध िोकर बिे। 
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आज र्नुटय र्दृा संरक्षण और र्रुस्थलीकरण को रोकने के मलए र्ानि COP 14 संरक्षण के र्ाध्यर् स ेभूमर् को 
पुनः जीवित करने का प्रयास कर रहा है।  हर्ारे र्ुतनयों ने आज से कई हजार साल पहले ही जानत ेथे की यहद र्दृा 
संरक्षण के ऊपर ध्यान न हदया जाए तो भविटय र्ें संकि का सार्ना करना पड सकता है इसमलए िह संरक्षण की 
हदर्ा र्ें एक कदर् बढ़ाते हुए देिता से  प्राथमना र्ें कहा र्या है कक- 

पथृिवीं यच्छ पथृिवीं दृङि पथृिवीं मा हिङसी।।4 

अथामत ्र्दृा को उिमर बनाएं तथा उसके प्रतत हहसंा (प्रदषूण) न करें।  
एक र्ंर र्ें भारतीय ऋवर्यों ने बादलों से कार्ना की है कक ि ेहर्ारे मलए सुखकारी हों तथा प्रभूत र्ारा र्ें जल िर्मण 

करें स्जसस ेहर् िर्म भर भोजन , जल संकि आहद सर्स्या का सार्ना न करना पडे- 
शयंोररमभ स्त्रवतंुन:।5 

स्कन्द पुराण र्ें, भविटयोत्तर पुराण र्ें तथा अन्य पुराणों र्ें भी तुलसी, पीपल तथा बेल इत्याहद िकृ्षों इत्याहद िकृ्षों र्ें 
धामर्मक र्ाहात््य के द्िारा जल मस ंन का प्रािधान है जो हर्ारी धामर्मक-र्ान्यताओं र्ें आज भी प्र मलत है।आर्म 
साहहत्य र्ें  पीपल, िि, तुलसी प्रभतृत िकृ्षों को पूजनीय  बतलाया र्या है । इनके र्ुणों के कारण  उनके कािने का 
तनर्ेध  ककया र्या हैं। िि, पीपल आहद को  देिता के सर्ान बताया र्या  हैं। िििकृ्ष के र्ूल र्ें भर्िान ्ब्रह्रा, र्ध्य 

र्ें भर्िान ्जनादमन तथा अग्रभार् र्ें देिाचधदेि मर्ि  की प्रततस्टठत रहने की कल्पना की र्ई  हैं। इसी प्रकार  देिी 
साविरी  का तनिास स्थान भी िििकृ्ष र्ें ही स्िीकार ककया र्या  हैं- 

वटमूले न्स्ितो र्ब्ह्मा वटमध्ये जनादान:। 

वटाग्रे तु मशवो देव: सार्वत्री वटसंथिता।।5 

 इसी प्रकार  पीपल के र्ूल र्ें भर्िान ्ब्रह्र्ा, त्ि ा र्ें भर्िान ्विटणु, र्ाखा र्ें भर्िान ्मर्ि एिं पर र्ें देिताओं का 
अचधिास की बात ऋवर् र्ण करते है। 

मूले र्ब्ह्रा त्वचा र्वष्णु: शाखा शंकरमेव च। 

पते्र-पते्र देवानाम वासुदेव नमस्तुते।।6 

पीपल िकृ्ष  को श्रीहरर का स्िरूप र्ाना  जाता रहा  है।  
अश्वत्ि: सवावकृ्षाणाम।्7 

छांदोग्योपतनर्द्, र्ें पीपल िकृ्ष की र्हत्ता को व्यक्त करता हुए कहा र्या है कक संपूणम संसार  अवित्थ (पीपल) के 

सर्ान ही है- 
अस्य सोम्य मितो वकृ्षस्य यो मूले Sभ्यहन्याज्जीवन ्स्त्रवेद्यो… 

स एष जीवेनात्मनानुप्रभूत: पेपीयमानो मोदमानन्स्तष्ठनत।।8 

अथामत ्हे सौ्य! यहद कोई इस र्हान ्िकृ्ष के र्ूल र्ें आघात करे तो िह जीवित रहते हुए भी केिल रसस्राि करेर्ा। 
यह िकृ्ष जीि-आत्र्ा से ओत-प्रोत है और जल-पान करता हुआ आनंदपूिमक स्स्थर है। 
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 इसी प्रकार र्ीता र्ें र्ानि के स्नायु-संस्थान की उपर्ा उपर्ा अवित्थ से की र्ई है- 
ऊधवामूलमध: शाखमश्वत्िं प्रािुरव्ययम।्9 

हर्ारे ऋवर् जानते थे कक पथृ्िी पर जीिन  आधार जल और जंर्ल है ।इनके बर्ैर पथृ्िी पर जीिन की कल्पना भी 
नहीं की जा सकती. इसमलए उन्होंने पथृ्िी की रक्षा के मलए िकृ्ष और जल को र्हत्िपूणम र्ाना ।र्ीता र्ें  कहा र्या  
है- 

 'वृक्षाद् वषानत पजातय: पजातयादतन सम्भव:' 10 

 

अथामत ्िकृ्ष जल है, जल अन्न है, अन्न जीिन है. 
 हर्ारे प्रा ीन ऋवर् लोर्ों ने अपना स्पूणम जीिन इन्हीं जंर्लों र्ें बबताया, इन्हीं से इनको के जीि तथा अजीि सत्ता 
का  ज्ञान हुआ।यही कारण था कक उनको  यह  जंर्ल आनंददायक लर्ता था।अमभज्ञान र्ाकुन्तल के पा ंिे अंक र्ें 
ऋवर् कुर्ार जब दटुयंत के राजर्हल र्ें जाते है तो उनको िह आर् से मलपिे हुए घर के सर्ान लर्ता है।  कहा भी  
र्या  हैं- 
   'अरण्यं ते पथृिवी स्योनमस्तु' ।11 

 

इसके अततररक्त  जीिन के  ार र्हत्िपूणम आश्रर्ों र्ें से तीन  ब्रह्र् यम, िानप्रस्थ और संन्यास का सीधा संबंध िनों 
से ही है. 
 

ऋग्िेद र्ें उल्लेखखत है कक , ‘वनं आस्थाप्यध्िर्’् अथामत ्िन र्ें िनस्पततयााँ उर्ाओ, िकृ्षारोपण करो । िानस्पततक 

संपदा के भंिार र्ें िदृ्चध करो, उस े घिाओ नही ं। यजुिेद के एक सूर र्ें कहा र्या है कक हे िनस्पतत ! इस धारदार 
कुल्हाडे से अपन ेर्हान सौभाग्य के मलए र्ैंने तु्हें कािा अिवय है, परंत ुतेरा उपयोर् हर् सहस्र अंकुर होते हुए 

करेंर्े। 
 

र्हाभारत के र्ांतत पिम के 184वें अध्याय र्ें र्हवर्म भारद्िाज ि र्हवर्म भरृ्ु का संिाद है । इस संिाद र्ें स्पटि िणमन 

है कक कक िकृ्ष पं भौततक अि ेतन हैं । हर्ारी संस्कृतत र्ें नीर् को पूणम च ककत्सक, आंिले को पूणम भोजन, पीपल 

को र्ुद्ध िायुदारी, पाकड और िि के युग्र् िकृ्षों को जल संग्राहक एि ंिि को पूणम घर र्ाना र्या है। 
 

पयामिरण और अध्यात्र् दोनों का अन्योन्याचश्रत स्बन्ध है। ऋवर्र्णों के सर्य र्ें यह स्बन्ध अविस्छछन्न बना 
रहा इसी कारण कभी भी दैिी आपदाएं प्राकृततक विभीवर्काओ ंकी बहुलता नही रही।हर्ारे ऋवर्र्ण विविराटर की 
बात कहत ेथे एिं उसे पुटि बनाने का तनदेर् देते थे। ‘‘माता भूमर्ः पुरोऽहं पचृथव्याः’’(अथिमिेद 12.1.12) के रूप र्ें एक 

अततर्हत्िपूणम सूर हर्ें ऋवर्यों न े हदया । आज  ारों ओर िकृ्षों का विनार् हो रहा है, इसी कारण सभी प्रकार की 
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विपवत्तयां हर् पर बरस रही है। भूमर् का किाि उपजाऊ मर्ट्िी का क्षरण होकर उसका सर्ुद्र र्ें बहकर  ले जाना एि ं

िर्र्ः कि  हिते  ले जाने से पथृ्िी का तापर्ान बढ़ना इसी कारण स ेहो रहा है।िकृ्षों से संसार के पयामिरण का 
ककतना बडा कल्याण होता है इसका सही अनुर्ान सार्ान्य जन नहीं कर पाते।  
 

पुराण साहहत्य र्ें  िकृ्षों को ‘‘तरू’’ की संज्ञा दी र्ई है स्जसका अथम होता है तारन-े िाला । पुराण र्ें  तरू को िकृ्षों के 

पयामयिा ी के रूप र्ें स्िीकार ककया र्या ककन्तु तरू का र्ास्ब्दक अथम होता  है तारने िाला। िकृ्ष रोपण करने िाले 

व्यस्क्त को  नरक से ब ाता (तारता) हैं, इसमलए उसको तरू कहते है। तरू र्ब्द की व्याख्या ‘‘वाचस्पत्यम’्’ र्ब्द कोर्  

र्ें इस प्रकार है- 
तरतत्यनेन नरकमारोपकााः इनत तराः (पु0) 

त-ृ उन ्(रोपणकिाा को नरक से तारते िैं)।12 

‘‘अमरकोश’’ की रार्ाश्रर्ी िीका  के अनुसार तरू की व्याख्या - 
तराः तरनत। तरतत्यनेन इनत वर त ृप्लवनसंतरणयोाः’।13 

‘‘शब्दकलपदु्रम’’ के अनुसार  तरू की व्युत्पवत्त- 

तराः- तरनत समुदृहदकमनेनेनत।14 

अस्ग्नपुराण र्ें कहा र्या  हैः- 
सतपुते्रण मुननिेष्ठााः समुत्पतनेन दमु्र्मनताः। 

उत्ततारान्तवयात ्स्वर्गे पुतनामनरकाद्रतुम।्।15 

 

हे र्ुतनशे्रटठ। बुरे व्यस्क्त के भी सत्पुर उत्पन्न हो जाने से उस ेपुत ्नरक से रक्षा ि स्िर्म की प्रास्प्त होती है। 
आज भी िकृ्षों की र्हत्ता उतनी ही है स्जतनी आज स ेपूिम थी। सर्ुद्र के ककनारे उर्ने िाले र्ैंग्रोि िनों के कारण 

सुनार्ी , सर्ुद्री तूफान, और बाढ़ जैस े हालात को रोका जा सकता है। इसी कारण िकृ्षों  के विकास के मलए 

र्ंर्लानुर्ंसा की जाती थी । आज भी हर्ारे सर्ाज र्ें र्नाई जाने िाली होली , छठ, ओनर्, पोंर्ल , और बहुत सारी 
त्यौहार  का सीधा संबंध इन्हीं फसलों या ककसी न ककसी िकृ्ष से अिवय रहता है।  उन्हें सुखी जीिन के मलए 

अपररहायम र्ाने जाते है- 

 

वनस्पते शतवल्शो र्व रोि 

सिस्त्रवल्शा र्व वयं रुिेम। 

य ंत्वामयं स्वथधनतस्तेजमानाः 
प्रणणनाय मिते सौभर्गाय।। 
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इसी प्रकार ऋवर्यों ने िनस्पततयों और और्चधयों के र्ुणों की िदृ्चध के मलए र्ंरों का विधान ककया है- 
 

याः सुपणाा आङ्थर्गरसीहदाव्या या रघटो र्वदाुः। 

वयांमस िंसा या र्वदयुााश्च सवे पतत्रत्रणाः।। 

 

जल  हर्ारे जीिन का प्रर्ुख तत्त्ि है। जल की र्हत्ता को लेकर एक बात कही ंजाती है कक 

"जल ही जीिन है। " ितमर्ान सर्य र्ें स्जस तरह जल का संकि र्हराता जा रहा है इसको देख कर यही लर्ता है कक 

अर्ला विवि युद्ध जल को लेकर ही होर्ा। ितमर्ान सर्य र्ें देखे तो हालात आज ऐसे ही है कािेरी नदी के पानी को 
लेकर कनामिक और तमर्लनािु र्ें लाखों लोर्ों की जान  ली र्ई। आज  जल की र्ुद्धता-स्िछछता को बनाए रखने 
की सबसे अचधक आिवकता है।  इसमलए, िेदों र्ें अनेक सन्दभों र्ें उसके र्हत्त्ि पर पयामप्त प्रकार् िाला र्या है।  
 

ऋग्वेद (1.23.248) में ‘अप्सु अतताः अमतृं, अप्सु भेषजं’  मंत्रों के द्वारा जल का वैमशष््य बताया र्गया िै। जल में 
अमतृ िै, जल में औषथध-र्गणु र्वद्यमान रिते िैं।   

 

अथिमिेदीय पथृ्िीसूक्त र्ें जलतत्त्ि पर वि ार करते हुए कहा र्या है जल की र्ुद्धता  स्िस्थ जीिन के मलए 

तनतान्त आिवयक है। 
‘शुद्धा न आपस्तन्वे क्षरन्त’ु। 

-(अथवावेद, 12.1.30)  

 

जल-सन्तुलन के कारण ही भूमर् र्ें अपेक्षक्षत सरसता , पथृ्िी पर हरीततर्ा  िकृ्षों की छाया  बनी रहती है।िातािरण र्ें  
उत्साह हदखाई पडता है और  प्राखणयों का जीिन सुखर्य तथा आनन्दर्य बना रहता हैः 
‘वर्षेण भमू िः पमृिवी वतृावतृा सानो दधातु भद्रया मिये धा मन धा मन’ 

-(अथवावेद, 12.1.52) 

 

 स्िछछ िायु  र्नुटय के जीिन को सबसे अचधक प्रभावित करता है। अभी हाल ही र्ें आई WHO र्ें की एक ररपोिम र् ै

कहा र्या है कक भारत र्ें प्रदवूर्त िायु के कारण 12 लाख लोर्ों की जाती है। जो ककसी भी और रोर् से र्रने िालों की 
संख्या से कही ंज्यादा है। िेदों र्ें स्िछछ िायु की प्रास्प्त के मलए िायु देि की  स्तुतत की र्ई है, स्जसस ेजीिों का 
तनरन्तर स्यक् विकास होता रहेः 

भक्षुसा सवााणण भूतानन समीक्षे’  
यजुवेद (36.18)  



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

विपुल शिि सागर Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 57-74 

 

 

 

 

 
63 

लोकोस्क्त  ‘जब तक सांस, तब तक आस। इसी बात को स्पटि करती है  यह सत्य है कक जब सांस ही जहरीली हो 
जाए, तब उसस ेजीिन की आर्ा क्या की जा सकती है? िस्ततुः सांस की साथमकता िातािरण की प्रदरू्ण र्ुक्त 

स्िछछ िायु र्ें  तनहहत है।आज पेड-पौधों की तनर्मर्ता-पूिमक किाई स ेिातािरण र्ें काबमन-िाइऑक्साइि की र्ारा 
र्ें अततर्य िदृ्चध हो रही है। इससे तापर्ान अनपेक्षक्षत र्ारा र्ें बढ़ता जा रहा है, जो पयामिरण के मलए संकि का 
सू क है। 
 

अथिमिेद के भूमर् सूक्त र्ें पयामिरणीय र्ूल्यों का विधान है । र्नुटय धरररी (भमूम) स ेकहता है, “मैं आपके उत्खनन 

से कुछ प्राप्त कर रहा हूाँ, पर र्ैं ऐसा कभी न करंू कक इस प्रकिया से आपके हृदय अथामत ्र्र्मस्थल पर  ोि पहुाँ  जाए 

।” अथामत ्उत्खनन करते सर्य दोहन करना र्ोर्ण करना नहीं । 
 

आज  लोर् धन के लोभ के कारण र्नुटय विकास के मलए जंर्ल,नहदयों , खतनजों का अंधाधंुध दोहन कर रहा है 

स्जसके कारण  र्ै आकर प्रकृतत र्ें पररितमन आ रहा  है,  स्जसका पररणार् यह है की पथृ्िी का मर्जाज बदल रहा है। 
कही ं  जल संकि तो कही ंअत्यचधक बाढ़, कही ंअत्यचधक र्र्ी तो कही ंअत्यचधक ठंिी की स्स्थतत बन र्ई  है।आज 

अर्ेररका और यूरोप र्ें इस साल िहां तापर्ान - 30 तक पहंु  र्या ( स्जसको िहां पोलर ििेक्स कहा र्या) िहीं 
आस्रेमलया र्ें भयंकर र्र्ी के कारण ऑस्रमलयन ओपन को बी  र्ें ही रोकना पडा। 
 

 इसी मलए  ईशोपननषद् में किा र्गया िै कक  “ईशावास्यतिदं सव ंयन्त्कंथचत ्जर्गत्यां जर्गत ्। तेन त्यक्तेन भुंजीिा मा 
र्गधृाः कस्यन्स्वद्धनं ।।”16 िीमद्भर्गवद्र्गीता में  भी िीकृष्ण जी  किते िै, “धिातवरुद्धो भूतेष ु कामोsन्स्म 

भरतषाभ:”17 अिाात ्जिााँ भोर्ग धमा की अवमानना नि ं करता वि हदव्य िै । प्रकृनत का भोर्ग भी करना िै तो धमा का 
पालन करते िुए करना िै यानन प्राणी मात्र के कल्याण का भाव सदा बना रिे । 

 

हर्ारे संस्कृत साहहत्य र्ें न केिल िकृ्ष ,िायु,  जल संरक्षण की बात कही र्ई बस्ल्क पिमत को भी संरक्षक्षत करने की 
बात कही र्ई है।र्हाकवि कामलदास न े ‘कुमारसम्भवम’् र्ें हहर्ालय की र्हानता और देित्ि को बताते हुए कहा है – 

“अस्िुस्िरस्यां हदमर् देितात्र्ा हहर्ालयो नार् नर्ाचधराज:।18” भारत र्ें र्ानसून के विकास और प्रस्फुिन र्ें 
हहर्ालय का र्हत्पूणम योर्दान है।साथ ही यह साइबेररया से आने िाली ठंिी हिाओं को रोक कर भारत को र्ीत 

र्रुस्थल बनने से भी रोकता है।इसके अलािा यह लाखों और्चध का आश्रय स्थल है। 
 िैज्ञातनक ने पयामिरण की र्ुद्चध के मलए प्रकृतत को र्ानि की सिामचधक सहयोचर्नी र्ानते हुए विर्ेर् रूप से िन 

एि ंिकृ्षों के र्हत्ि को स्िीकार ककया है। विवि के प्रा ीनतर् ग्रन्थ िेद र्ें र्न्रद्रटिा ऋवर्यों न ेहजारों िर्म पूिम 
उपयुमक्त तथ्य का दर्मन कर मलया था। िैहदक संहहताओं र्ें पयामिरण की र्ुद्चध के मलए िन, िकृ्ष एि ंिनस्पततयों को 
उपयोर्ी र्ानते हुए उनके र्हत्ि का तनरूपण ककया र्या है। र्न्रद्रटिा ऋवर्र्ण इस तथ्य को भलीभााँतत जानते थे 
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कक िकृ्ष एि ंलताएाँ आहद जहााँ अपने फल, फूल एिं लकडी आहद द्िारा सर्दृ्चध प्रदान करते हैं िहााँ र्ुद्ध एिं 
प्राणदायक िाय ुद्िारा पयामिरण को भी र्ाधुयम र्ुणयकु्त बनाते हैं। अतः ऋग्िेद र्ें इनके संरक्षण पर जोर देते हुए  

कहा र्या है कक िकृ्ष  प्रदरू्ण को नटि करते है। 
 

पयामिरण को स्िछछ और स्िस्थ रखने र्ें  पौधों की र्हत्ता िेदों के साथ ही साथ लौककक साहहत्य र्ें  नजर आती है। 
र्ाकुन्तल नािक  के पहले अंक र्ें कामलदास के द्िारा जैसा िन जीिन का िणमन ककया है िह उस सर्य के लोर्ों के 

पयामिरण प्ररे् को अमभव्यक्त करता है।साथ ही इसर्ें  िनस्पततयों के प्रतत स्जस स्नेहहल भािना की अमभव्यस्क्त हुई 

है िह उस सर्य के पयामिरण  ेतना का सिोटकृटि स्िरूप प्रस्तुत करता है। िकृ्षों को पुर रूप से प्रततटठा तथा इससे 
भी बढ़कर उनके प्रतत कृतज्ञता एिं श्रद्धा का भाि प्रायः प्रत्येक पुराण र्ें मर्लता है। सिमप्रथर् र्हाभारत र्ें िकृ्षों को 
धर्मपुर र्ानकर इनके संरक्षण एिं संिधमन को अत्यन्त शे्रयस्कर बताया र्या है। र्हाभारत के र्ोक्ष धर्म पिम र्ें तो 
िकृ्षों को सजीि प्राणी के रूप र्ें िखणमत ककया र्या है। 
 

यजुिेद र्ें  वकृ्ष, वन एवं और्षमधयों का संरक्षण एवं संवधधन करने वालों को भी उनके इस कायम के कारण  नर्स्कार ककया 
र्या है। 

‘वनानां पतये न िः’  

‘औषधीनां पतये न िः 

(यजुवेद० 16-18 एवं 19) 

 

िकृ्षों एिं िनस्पततयों के स्पकम  से िातािरण को प्राणिान एिं र्धुर्य बना देने िाले िायु को एक र्न्र र्ें 
विटिभेर्ज कहा र्या है और प्राथमना की र्ई है कक िह दवूर्त िायु को दरू करें तथा र्ुद्ध िायु ‘भेषजवात्’ को प्रिाहहत 

करें- 
‘अत्निः कृणोतु भेषजम’् 
(अथवा० 8-106-3) 

 

 पयामिरण का स्िछछ एिं सन्तुमलत होना र्ानि सभ्यता के अस्स्तत्ि के मलए आिवयक है। पाव ात्य सभ्यता को 
यह तथ्य बीसिी ंर्ती के उत्ताराध्दम र्ें सर्झ र्ें आया है, जबकक भारतीय र्नीर्ा ने इसे िैहदक काल र्ें ही अनुभूत 

कर मलया था। हर्ारे ऋवर्-र्ुतन जानते थे कक पथृ्िी, जल, अस्ग्न, अन्तररक्ष तथा िाय ुइन पं तत्िों स ेही र्ानि 

र्रीर तनमर्मत है- 
 

पं स्िन्तु पुरुर् आवििेर्तान्यन्त: पुरुर्े अवपमतातन।1 
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ऋग्िेद का नदी सूक्त एिं पचृथिी सूक्त तथा अथिमिेद का अरण्यानी सूक्त िर्र्: नहदयों, पचृथिी एि ंिनस्पततयों 
के संरक्षण एिं संिधमन की कार्ना का संदेर् देते हैं। भारतीय दृस्टि च रकाल से स्पूणम प्राखणयों एि ंिनस्पततयों के 

कल्याण की आकांक्षा रखती आई है। ‘यदम्पण्डे तद् ब्रह्र्ाण्िे’ सूस्क्त भी पुरुर् तथा प्रकृतत के र्ध्य अन्योन्याश्रय 

स्बन्ध की विज्ञानपुटि अिधारणा को बताती है।अथिमिेद र्ें पचृथिी पर र्ुद्ध पेय जल के सिमदा उपलब्ध रहने की 
ईविर से कार्ना की र्यी है- 
 

         शुद्धा न आपस्ततवे क्षरततु यो न: सेदरुर्प्रये तं नन दध्म:। 

          पर्वते्रण पथृिर्व मोत ्पुनामम॥19 

 

बहृदारण्यकोपतनर्द र्ें जल को सजृन का हेतु स्िीकार ककया र्या है और कहा र्या है कक पं भूतों का रस पथृ्िी है, 
पथृ्िी का रस जल है, जल का रस और्चधयााँ हैं, और्चधयों का रस पुटप हैं, पुटपों का रस फल हैं, फल का रस पुरुर् हैं 
तथा पुरुर् का रस िीयम है, जो सजृन का हेतु है।16 

 

भारतीय र्नीर्ा की दृस्टि र्ें जलस्रोत केिल तनजीि जलार्य र्ार नहीं थे, अवपतु िरुण देि तथा विमभन्न नहदयों 
के रूप र्ें उसने अनेक देवियों की कल्पना की थी।13 इसी कारण स्नान करत ेसर्य सप्तमसन्धुओं र्ें जल के 

सर्ािेर् हेत ुआज भी इस र्ंर द्िारा उनका आह्िान ककया जाता है- 
 

            र्गंर्गे च यमुने चैव र्गोदावरर सरस्वनत। 

             नमादे मसतधु कावेर  जलेऽन्स्मन सन्तनथधम ्कुरु॥20 

 

जैन र्ास्रों र्ें जलर्ुद्चध एिं मर्तव्यततता पर विर्ेर् बल हदया है। जल का उपयोर् छानकर एिं उबालकर करना 
श्रािकों को कतमव्य बताया है। आज स्थान—स्थान पर एकबरत जल र्ें उत्पन्न दलदल, सीलन, सडन, रोर्ाणुओं की 
उत्पवत्त, भूमर्, जल और िाय ुप्रदरू्ण का बहुत बडा कारण अनािवयक जल और दवूर्त पदाथों को प्रिाहहत करना ही 
है. 

िैहदक ऋवर्यों न ेिैज्ञातनकों की तरह जल एिं िायु को प्रदरू्ण - र्ुक्त करने की बात कही है । यजुिेद र्ें उन्होंने यह 

परार्र्म भी हदया है कक हर् िर्ाम - जल को भी , ककस प्रकार और्धीय र्ुणों स ेपररपूणम कर सकते हैं । 
 

"अपो देवीरुपसजृ मधुमतीरयक्ष्माया प्रजाभ्य: । 

तासामास्िानादनु्जजितामोषधय: सुर्पप्पला: । । " 

यजुवेद / ११ / ३८ / 
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पयामिरण संरक्षण के मलये िैहदक युर् र्ें नहदयों के देित्ि िाला स्िरूप उभरकर हर्ारे सर्क्ष उपस्स्थत हुआ था। नदी 
सूक्त र्ें कहा र्या है – 

 

र्गंर्गे च यमुने चैव र्गोदावरर सरस्वती। 

नमादे मसधुं कावेरर जलेऽन्स्मन ्सन्तनथध ंकुरु । 

हे र्ंर्ा, हे यर्ुना, आहद नहदयों तुर् र्ेरे स्रोत सुनो! र्रं्ा के प्रतत विर्रे् आदर अिवय रहा, ककंतु एक सर्य था, जब 

स्ियं र्ंर्ा नदी र्ब्द नदी र्ार का द्योतक था – सभी नहदयााँ र्ंर्ा थी। नदी र्ार के प्रतत जो आत्र्ीयता थी िह आज 

भी सुरक्षक्षत है 

 

भारतीय संर्वधान और पयाावरण संरक्षण 

 

भारत प्रा ीन सर्य स ेही पयामिरण संरक्षण को लेकर सदैि सजर् रहा, इसी कारण उसने संिैधातनक स्तर पर भी 
पयामिरण संरक्षण की तरफ ध्यान हदया। हर्ारे देर् र्ें पयामिरण के अनुकूल एक सर्दृ्ध संस्कृतत भी रही है यही 
कारण है कक देर् र्ें हर स्तर पर पयामिरण संरक्षण के प्रतत ध्यान हदया र्या और हर्ारे संविधान तनर्ामताओं ने इसका 
ध्यान रखत ेहुए संविधान र्ें पयामिरण की जर्ह सुतनस्व त की। पयामिरण को सिंैधातनक स्तर पर र्ान्यता देते हुए 

इसे सरकार और नार्ररकों के संिैधातनक दातयत्ि से जोडा र्या। 
 

भारतीय संविधान विवि का पहला संविधान है स्जसर्ें पयामिरण संरक्षण के मलए विमर्टि प्रािधान है। बीसिी सदी के 

र्ध्य र्ें मलवपबद्ध भारतीय संविधान के ऐततहामसक दस्तािेज र्ें पयामिरण संबंधी उपबंध तत्कालीन भारतीय 

र्नीर्ा का प्रतततनचधत्ि करने िाले संविधान तनर्ामताओं के पयामिरण के परररक्षण एिं संरक्षण के प्रतत 

संिेदनर्ीलता, जार्रूकता एिं दरूदमर्मता का परर ायक है। देर् की संसद द्िारा सर्यानुकूल पयामिरण संरक्षण एि ं

संिधमन हेतु संविधान र्ें संर्ोधन करते हुए विचधयों का तनर्ामण ककया र्या है। 
 

हर्ारे संविधान की प्रस्तािना सर्ाज के सार्ाजिादी तरीके और प्रत्येक व्यस्क्त की र्ररर्ा सुतनस्व  करती है । 
यद्यवप भारतीय संविधान की प्रस्तािना र्ें  प्रत्यक्ष रूप से पयामिरण के बारे र्ें कुछ नहीं कहा र्या है, तथावप स्जस 

सर्ाजिादी राज्य की पररकल्पना की र्ई है िह तभी स्भि है जब सभी का जीिन स्तर ऊाँ  ा हो। यह सत्य है कक 

सभी का जीिन स्तर केिल स्िछछ पयामिरण, अथामत ्प्रदरू्ण रहहत पयामिरण र्ें ही स्भि है। र्ूलाचधकारों र्ें भी 
प्रत्यक्ष रूप स ेपयामिरण के बारे र्ें कोई प्रािधान नहीं है, लेककन कुछ र्ूलाचधकारों र्ें पयामिरण को अप्रत्यक्ष रूप स े

सर्ाहहत ककया र्या है।प्रारंभ र्ें पयामिरण सरंक्षण के संबंध र्ें प्रािधान नहीं था लेककन अनुछछेद 47 द्िारा स्िास्थ्य 

की उन्नतत हेत ुराज्य का कतमव्य अचधरोवपत कर पयामिरण सुधार ककया र्या। संसद द्िारा 42वें संिैधातनक संर्ोधन 
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द्िारा पयामिरण संरक्षण के मलये अचधतनयर्ों को पाररत करके संविधान के भार् 4 र्ें राज्य के नीतत तनदेर्क एि ं

र्ूल कतमव्यों र्ें सस््र्मलत ककया र्या है इसके अंतर्मत कहा र्या है – 

 

1.अनुछछेद 47 कहता है कक लोर्ों के जीिन स्तर को सुधारना, उन्हें भरपूर पोर्ण र्ुहैया कराना और सािमजतनक 

स्िास्थ्य की िदृ्चध के मलए कार् करना राज्य के प्राथमर्क कतमव्यों र्ें र्ामर्ल हैं। सािमजतनक स्िास्थ्य र्ें सुधार के 

तहत पयामिरण संरक्षण और उसर्ें सुधार भी र्ामर्ल हैं क्योंकक इसके बर्ैर सािमजतनक स्िास्थ्य को सुतनस्व त नही ं
ककया जा सकता है।  
2. अनुछछेद 48 कृवर् एिं जीि संर्ठनों के संरक्षण की बात करता है। यह अनछुछेद राज्यों को तनदेर् देता है कक ि े

कृवर् ि जीिों स ेजुडों धंधों को आधुतनक ि िैज्ञातनक तरीके से संर्हठत करन ेके मलए जरूरी कदर् उठाएं। विर्ेर्तौर 
पर, राज्यों को जीि-जन्तुओ ंकी प्रजाततयों को संरक्षक्षत करना  ाहहए और र्ाय, बछडों, भेड-बकरी ि अन्य जानिरों 
की हत्या पर रोक लर्ानी  ाहहए। 
3.संविधान का अनुछछेद 48-A कहता है कक राज्य पयामिरण संरक्षण ि उसको बढ़ािा देने का कार् करेंर्े और देर्भर 
र्ें जंर्लों ि िन्य जीिों को को की सुरक्षा के मलए कार् करेंर्े। 
4. संविधान के भार् 4क के अनुछछेद 51 र्ें र्ूल कतमव्यों र्ें प्राकृततक पयामिरण की स्जसके अंतर्मत िन, झील, नदी 
अन्य जीि भी हैं इनकी रक्षा करें और उनका संिधमन करें तथा प्राखण र्ार के प्रतत दया भाि रखें। 
5.अनुछछेद 51 A (g) कहता है कक जंर्ल, तालाब, नहदयां, िन्यजीि सहहत सभी तरह की प्राकृततक पयामिरण 

संबंचधत  ीजों की रक्षा करना ि उनको बढ़ािा देना हर भारतीय का कतमव्य होर्ा। साथ ही प्रत्येक नार्ररक को सभी 
सजीिों के वप्रत करुणा रखनी होर्ी। 
6. भारतीय संविधान के अनुछछेद-21 र्ें कहा र्या है कक प्रत्येक व्यस्क्त को उन र्ततविचधयों से ब ाया जाना 
 ाहहए, जो उसके जीिन, स्िास्थ्य और र्रीर को हातन पहुाँ ाती हो। 
7.भारतीय संविधान के अनुछछेदों 252 ि 253 को काफी र्हत्त्िपूणम र्ाना र्या है, क्योंकक िे पयामिरण को ध्यान र्ें 
रखकर कानून बनाने के मलये अचधकृत करते हैं। 
 

पयाावरण संरक्षण : सरकार  प्रयास 

 

संसद द्िारा भी पयामिरण संरक्षण के मलये अनेक अचधतनयर् पाररत ककए र्ए हैं यथा – 

 

- वतय जीवन संरक्षण अथधननयम (1972) 

- जल प्रदषूण ननयंत्रण अथधननयम (1974) 

- वायुप्रदषूण ननयंत्रण अथधननयम (1981) 
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- पयाावरण संरक्षण अथधननयम (1986) 

- खतरनाक अपमशष्ट प्रबंधन एवं ननष्पादन अथधननयम (1989) 

- ध्वनन प्रदषूण ननयमन एवं ननयंत्रण अथधननयम (2000) 

 

संसद ने पयामिरण संरक्षण अचधतनयर् पाररत करके सराहनीय प्रयत्न ककए हैं। पयामिरण एिं िन र्ंरालय ने भी 
पयामिरण सरंक्षण र्ें र्हत्त्िपूणम अतुलनीय योर्दान हदया है। िन एि ं पयामिरण र्ंरालय के इन ध्येयों र्ें 
िनस्पततयों, िन रोपड, जीि जंतुओं और िन्य जीिों का संरक्षण, प्रदरू्ण तनयंरण एि ंतनिारण, पयामिरण की सुरक्षा 
सुतनस्व त करना र्ामर्ल है। इन उद्देवयों की प्रास्प्त के मलये सरकारी प्रयास ककए जा रहे हैं। 
 

1. कें द्र सरकार द्िारा र्ोविदं िल्लभ पंत हहर्ालय पयामिरण एिं विकास संस्था की स्थापना 1988 ई. र्ें की र्ई। 
2. भारत सरकार द्िारा राटरीय बंजर भूमर् विकास बोिम की स्थापना 1985 र्ें की र्ई। 
3. कें द्र ने 1988 ई. र्ें राटरीय िन तथा िन्य जीि संबंधी नीतत का तनर्ामण ककया र्या। 
4. कें द्र सरकार न ेकुछ िन्य क्षेरों को संरक्षक्षत कर हदया है। 
5. कें द्र सरकार द्िारा 1985 ई. र्ें र्ंर्ा को स्िछछ रखने के उद्देवय स ेर्ंर्ा सत्ता की स्थापना की र्ई। 
6. पयामिरण संरक्षण अचधतनयर् (1986) के अंतर्मत कें द्रीय प्रदरू्ण तनयंरण एि ंतनिारण बोिम की स्थापना की र्ई। 
7. कें द्र सरकार द्िारा राटरीय पयामिरण फेलोमर्प की स्थापना 1995 ई. र्ें की र्ई। 
 

संसद के साथ-साथ न्यायपामलका ने संिैधातनक प्रािधान का पयामिरणीय संदभम र्ें तनिाम न करके पयामिरण संरक्षण 

एि ंसुधार करने र्ें र्हत्त्िपूणम योर्दान हदया है।  भारतीय संविधान के अंतर्मत र्ूल मसद्धांतों एक कल्याणकारी 
राज्य तनर्ामण के मलए कार् करते हैं। स्िस्थ पयामिरण भी कल्याणकारी राज्य का ही एक तत्ि है।  प्रत्येक व्यस्क्त के 

विकास के मलए सबसे जरूरी र्ौमलक अचधकारों की र्ारंिी भारत का संविधान भार्-3 के तहत देता है। पयामिरण के 

अचधकार के बबना व्यस्क्त का विकास भी संभि नहीं है। अनुछछेद 21, 14 और 19 को पयामिरण संरक्षण के मलए 

प्रयोर् र्ें लाया जा  ुका है।जीने के बेहतर र्ानक और प्रदरू्णरहहत िातािरण संविधान के भीतर अंततनमहहत है। 
पयामिरण (संरक्षण) अचधतनयर् 1986 के अनुसार पयामिरण र्ें जल, हिा और जर्ीन और अंतरसंबंध स्जसर्ें हिा 
सर्ाहहत हो, जल-जर्ीन और र्ानि, अन्य जीवित  ीजें, पेड-पौधे, सूक्ष्र् जीिजंतु और संपवत्त आहद सर्ाहहत हैं। 
 

संविधान के अनुछछेद 21 के अनुसार कानून द्िारा स्थावपत बाध्यताओं को छोडकर ककसी भी व्यस्क्त को जीिन 

जीने और व्यस्क्तर्त आजादी से िंच त नही ंरखा जाएर्ा। र्ेनका र्ांधी बनार् भारत सरकार (AIR 1978 SC 597) 

संबंधी र्ुकद्दर्ें र्ें सुप्रीर् कोिम के तनणमय के बाद अनुछछेद 21 की सर्य सर्य पर उदारिादी तरीके से व्याख्या की 
जा  ुकी है। अनुछछेद 21 जीिन जीने का र्ौमलक अचधकार भी देता है, इसर्ें पयामिरण का अचधकार, बीर्ाररयों ि 
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संिर्ण के खतरे से र्ुस्क्त का अचधकार अंततनमहहत हैं। स्िस्थ िातािरण का अचधकार प्रततटठा स ेर्ानि जीिन 

जीने के अचधकार की र्हत्िपूणम विर्ेर्ता है। संविधान के अनुछछेद 21 के तहत स्िस्थ िातािरण र्ें जीिन जीने के 

अचधकार को पहली बार उस सर्य र्ान्यता दी र्ई थी, जब रूरल मलहिर्ेसन एंि एंिाइिलर्ेंि कें द्र बनार् राज्य, 
AIR 1988 SC 2187 (देहरादनू खदान केस के रूप र्ें प्रमसद्ध) केस सार्ने आया था।  यह भारत र्ें अपनी तरह का 
पहला र्ार्ला था, स्जसर्ें सिोछ  न्यायालय ने पयामिरण (संरक्षण) अचधतनयर् 1986 के तहत पयामिरण ि पयामिरण 

संतुलन संबंधी र्ुद्दों को ध्यान र्ें रखते हुए इस र्ार्ले र्ें खनन (गैरकानूनी खनन ) को रोकने के तनदेर् हदए थे। िही ं
एर्सी र्ेहता बनार् भारतीय संघ, AIR 1987 SC 1086 के र्ार्ले र्ें सिोछ  न्यायालय ने प्रदरू्ण रहहत िातािरण 

र्ें जीिन जीने के अचधकार को भारतीय संविधान के अनुछछेद 21 के अंतर्मत जीिन जीने के र्ौमलक अचधकार के 

अंर् के रूप र्ें र्ाना था। 
 

बहुत अचधक र्ोर-र्राबा भी सर्ाज र्ें प्रदरू्ण पैदा करता है। भारतीय संविधान का अनुछछेद 19 (1) a ि अनुछछेद 

21 प्रत्येक नार्ररक को बेहतर िातािरण और र्ांततपूणम जीिन जीने का अचधकार देता है। पीए जैकब बनार् 

कोट्िायर् पुमलस अधीक्षक, AIR 1993 ker 1, के र्ार्ले र्ें केरला उछ  न्यायालय ने स्पटि ककया था कक भारतीय 

संविधान र्ें अनुछछेद 19 (1) (a) के तहत दी र्ई अमभव्यस्क्त की स्ितंरता ककसी भी नार्ररक को तेज आिाज र्ें 
लाउि स्पीकर ि अन्य र्ोर-र्राबा करने िाले उपकरण आहद बजाने की इजाजत नहीं देता है। इस प्रकार अब र्ोर-
र्राबे, लाउि स्पीकर आहद से होने िाले ध्ितन प्रदरू्ण को अनुछछेद 19 (1) (a) के तहत तनयंबरत ककया जा सकता है। 
भारतीय संविधान का अनुछछेद 19 (1) (g) प्रत्येक नार्ररक को अपनी पसंद के अनुसार ककसी भी तरह का व्यिसाय, 
कार्-धंधा आहद करने का अचधकार देता है। लेककन इसर्ें कुछ प्रततबंध भी हैं। अथामत ्कोई भी नार्ररक ऐसा कोई भी 
कार् नहीं कर सकता, स्जससे सर्ाज ि लोर्ों के स्िास्थ्य पर कोई प्रततकूल प्रभाि पडे। पयामिरण संरक्षण संविधान 

के इस अनुछछेद र्ें अंततनमहहत है। कोिरजी बी भरु ा बनार् आबकारी आयुक्त, अजर्ेर (1954, SC 220) के र्ार्ले 

र्ें सुप्रीर् कोिम ने स्पटि ककया था कक जहा ंकही ंभी पयामिरण संरक्षण ि व्यिसाय करने के अचधकार के बी  कोई 

विरोध होर्ा तो कोिम को पयामिरण संबंधी हहतों और व्यिसाय ि कार् धंधा  ुनने संबंधी अचधकार के बी  संतुलन 

बनाकर ककसी तनणमय पर पहंु ना होर्ा। 
 

भारत के संविधान के अनुछछेद 32 और  226 के अंतर्मत जनहहत याच का पयामिरण संबंधी याच काओं की धारा का 
ही पररणार् है । देहरादनू र्ें लाइर्स्िोन खदान को बंद कराना (देहरादनू खदान केस AIR 1985 SC 652), हदल्ली र्ें 
क्लोररन प्लांि र्ें रक्षकों को लर्िाना (एमसी र्ेहता बनार् भारतीय संघ, AIR 1988 SC 1037) आहद िो प्रर्ुख 

पयामिरण संबंधी र्ार्ले हैं, स्जनर्ें सिोछ  न्यायालय ने अभतूपूिम और जनहहत र्ें तनणमय सुनाए ं हैं। िेल्लोर 
नार्ररक कल्याण फोरर् बनार् भारतीय संघ (1996) 5 एससीसी 647 के र्ार्ले र्ें सुप्रीर् कोिम ने कहा था कक 
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पयामिरण संरक्षण ि िातािरण को र्ुद्ध रखने के मलए पूिम सािधातनयां रखकर ही विकास की राह पर आर्े बढ़ पाना 
संभि है। 
 

स्थानीय ि ग्रार्ीण स्तर पर र्दृा संरक्षण, जल प्रबंधन, जंर्लों की सुरक्षा और पयामिरण की रक्षा ि इसको बढ़ािा 
देने के मलए पं ायतों को भी र्जबूत बनाया जा  ुका है।पयामिरण की रक्षा हर्ारे सांस्कृततक र्ूल्यों ि परंपराओं का 
ही अंर् है। अथिमिेद र्ें कहा भी र्या है कक र्नुटय का स्िर्म यहीं पथृ्िी पर है। यह जीवित संसार ही सभी र्नुटयों के 

मलए सबसे प्यारा स्थान है। यह प्रकृतत की उदारता का ही आर्ीिामद है कक हर् पथृ्िी पर बेहतर सो  और जज्‍बे के 

साथ जी रहे हैं। पथृ्िी ही हर्ारा स्िर्म है और इसकी रक्षा करना हर्ारा कतमव्य है। भारत के संविधान र्ें भी प्रकृतत के 

संरक्षण और रक्षा का ढां ा सर्ाहहत है, स्जसके बबना जीिन का आनंद नहीं उठाया जा सकता है। पयामिरण संरक्षण 

के प्रतत लोर्ों की सहभाचर्ता बढ़ाने, पयामिरण जार्रूकता, पयामिरण संबंधी मर्क्षा का विकास करने ि लोर्ों को 
पयामिरण के प्रतत संिेदनर्ील बनाने के मलए पयामिरण की रक्षा से जुडे संिैधातनक प्रािधानों का ज्ञान लोर्ों को होना 
बेहद जरूरी है। यह आज की जरूरत भी है। 
 

 

संरक्षण अथधननयम 

 

िन्य जीिन की शे्रणी र्ें सभी र्ैर पालतू जीि आते हैं; उनर्ें पक्षी, रेंर्कर  लने िाले जीि, कीि और जल तथा थल 

के उभय री जीि आते हैं। पाररस्स्थततक संतुलन बनाये रखने, र्दृा क्षरण रोकने, खाद्य, और्चध, र्सालों, पेयों, 
सुर्ंधों आहद के स्रोत के रूप र्ें आचथमक उत्पादों के स्रोत के रूप र्ें, तथा उत्तर् जाततयों के प्रजनन के मलए िन्य जीिन 

अपररहायम है। िन्य जीिों की सुरक्षा एिं संरक्षण के मलए सर्य-सर्य पर कई तनयर् तथा कानून पाररत ककये र्ये हैं, 
जो तन्न है : 

 

मरास वाइल्ड एमलफैण्ट प्रीजवेशन ऐक्ट, 1873 

आल इन्ण्डया एमलफैण्ट प्रीजवेशन ऐक्ट, 1979 

वाइल्ड बडा प्रोटेक्शन ऐक्ट, 1887 

 राइनोसेरस प्रीजवेशन ऐक्ट, 1932 

असम राइनोसेरस प्रीजवेशन ऐक्ट, 1954 

सेण्रल बोडा ऑन वाइल्ड लाइफ 1952 

वाइल्ड लाइफ प्रोटेक्शन एक्ट 1972 
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भारतीय िन्य जीि बोिम- िन्य जीि संरक्षण आचधतनयर् के अधीन 1985 र्ें भारतीय िन्य जीि बोिम’ की स्थापना की 
र्यी स्जसकी अध्यक्षता भारत के प्रधानर्ंरी करते हैं। यह िन्य जीि संरक्षण की अनेक योजनाओं के कियान्ियन 

की तनर्रानी और तनदेर् देने के मलए र्ीर्मस्थ सलाहकार एजेंसी है। अचधतनयर् के अधीन प्रत्येक राज्य के मलए एक 

िन्य जीिन सलाहकार बोिम का र्ठन ककया र्या है। 
 

बोिेतनकल सि ेऑफ इस्ण्िया (BSI) तथा जूलॉस्जकल सि ेऑफ इस्ण्िया (ZSI), दोनों संकि ग्रस्त दलुमभ तथा आपदा 
ग्रस्त प्रजाततयों की सू ी तैयार करते हैं। 
 

ननष्कषा  
 

िैहदक काल र्ें भी पयामिरण के प्रदवूर्त होने की सर्स्या उपस्स्थत हुई होर्ी  ,सर्ुद्र र्न्थन को इसके उदाहरण  के 

रूप र्ें  देखा जा सकता है। यह िास्ति र्ें लोभ िर् देिताओं एिं असुरों द्िारा प्रकृतत का तनदमयतापूिमक दोहन था, 
स्जसके पररणार् स्िरूप अर्तृ के साथ-साथ हलाहल के रूप र्ें प्रदरू्ण ही तनकला ।िेद के द्िारा हर् लोर्ो को  स्पटि 

तनदेर् है कक हर्  लोर् प्रकृतत के प्रतत सदा पूणम श्रद्धा रखें और आनन्दर्य जीिन व्यतीत करन े के तनमर्त्त  

पयामिरण की अनुकूलता प्राप्त  करें। र्ुक्ल-यजुिेद र्ें कहा र्या है कक- 

 

"मधुयुक्त सरस-शुद्ध पवन र्गनतशील रिे, सार्गर मधुपूणा वषाण करे। ओज प्रदान करने वाल  अतनाहद वस्तुएाँ 
भोजन के बाद मधुसदृश सुकोमल बन जाएाँ। रात के साि-साि हदन भी मधुर रिे। पथृ्वी की धूल स ेलेकर अततररक्ष 

तक मधुसंयुक्त िो। न केवल जीर्वत मनुष्यों का, अर्पतु र्पतरों का जीवन भी मधुमय रिे। सूया मधुमय रिें, र्गायें 
मधुर दधू देने वाल  िों। ननणखल र्ब्ह्नमाण्ड मधुमय रिे।" 

-(शुक्ल यजुवेद, 13.2729) 

 

इस प्रकार सािमभौर् र्ानि संस्कृतत के आहद स्रोत िेदों र्ें भौततक एि ंआध्यास्त्र्क दोनों ही दृस्टियों स ेपयामिरण 

की र्ुद्चध के ऐसे साधनों का विधान ककया र्या है स्जन्हें अपनाकर संसार र्ें एक सुखी एि ंआनन्दर्य िातािरण 

बनाया जा सकता है। हर् प्रा ीन ऋवर्यों के र्ार्म का अनुसरण करके ही इस स्नेहहल भािना को पुटि कर सकते हैं। 
तभी यह उद्घोर्णा साथमक मसद्ध होर्ी- 
 

 सवे भवततु सुणखनाः सवे सततु ननरामयााः। 

 सवे भराणण पश्यतत ुमा कन्श्चद् दाुःखभाण्यवेत।्। 
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‘‘िािा भूममाः पुत्रोऽिं पथृिव्यााः’’(अिवावेद 12.1.12) के रूप र्े यह ज्ञान हर्ें ऋवर्यों ने हदया कक आज  ारों ओर िकृ्षों 
का विनार् हो रहा है, इसी कारण सभी प्रकार की विपवत्तयां हर् पर बरस रही है। भूमर् का किाि उपजाऊ मर्ट्िी का 
क्षरण होकर उसका सर्ुद्र र्ें बहकर  ले जाना एिं िर्र्ः कि  हिते  ले जाने से पथृ्िी का तापर्ान बढ़ना इसी 
कारण से हो रहा है।िकृ्षों से संसार के पयामिरण का ककतना बडा कल्याण होता है इसका सही अनुर्ान सार्ान्य जन 

नहीं कर पात।े भारतीय ऋवर्यों ने धर्मग्रन्थों र्ें िकृ्षों को संतान से भी अचधक र्हत्ि हदया है। अपना कल्याण करने 
के मलए िकृ्ष को संतान से भी अचधक र्हत्ि हदया है। अपना कल्याण करने के मलए िकृ्ष को पुर रूप र्ें ग्रहण करने का 
विधान तनधामरण करना ऋवर्यों की इसी सो  का एक अंर् है। इस विर्य र्ें र्त्स्य पुराण स्पटि कहता है- 
 

दशकूप समोवापी दशवापीसमोहृदाः। 

दशहृदसमाः पुत्रो दशपुत्रसमाः रमुाः।। – र्वधान पाररजात खण्ड 4. अ0 49. 

 

श्रीर्द्भार्ित ्र्हापुराण दर्र्स्कन्ध के बीसिें अध्याय के 32.33.34वें वलोक र्ें भर्िान श्रीकृटण ने ग्िालबालों को 
स्बोचधत करते हुए कहाः- 
 

पश्येतान ्मिाभार्गान ्परािेकाततजीर्वतान।् 

वातवषाातपहिमान ्सिततो वारयन्ततनाः।। 

अिो एषा ंवरं जतम सवाप्राण्युपजीवनम।् 

सुजनस्येव येषा ंवै र्वमुखा यान्तत नाथिानाः।। 

पत्र पुष्पफलच्छायामूल वल्कलदारमभाः। 

र्गतधननयाासभस्मान्स्ितोक्मैाः कामान ्र्वततवते।। 

 

भारतीय ऋवर्यों ने स्जन पुनीत सररताओ ंको जीिनदातयनी एिं संस्कृतत-स्रोतस्स्िनी कहा है, उन्ही ंको ितमर्ान 

र्नुटय ने स्िाथम के िर्ीभतू होकर विर्ाक्त कर हदया है। बबहार की प्रमसद्ध दार्ोदर नदी बोकारो एि ंराउरकेला 
इस्पात संयंर, बंर्ाल पेपर मर्ल्स एिं मसदंरी उिमरक कारखाने के अपमर्टि पदाथों का संिहन करने के कारण प्रदवूर्त 

हो र्ई है। ‘राजमनघंटु’ के अनुसार ‘रुमचदं संतापर्ोर्ापहं पवयं बहह्रकरं तथा   बलदं क्षीणाङंर् पुस्टिप्रदर्’् र्ुणयुक्त 

र्हानद र्ोणभद्र की स्स्थतत बबहार र्ें दार्ोदर नदी से भी बदतर है। यही स्स्थतत पस्व र् बंर्ाल की हुर्ली नदी, 
तमर्लनािु की कािेरी नदी, केरल की  ामलयार नदी, र्हाराटर की थानेिीक नदी, ओडडर्ा की राकुल्या नदी एिं उत्तर 
प्रदेर् की सई आहद नहदयों की है। यही नहीं र्ंर्ा, यर्नुा,  र्मण्यिती, नर्मदा, र्हानदी, कृटणा, कािेरी, िैर् ेप्रभतृत 

पविर नहदयों का भी यही हाल है। िस्तुतः प्राकृततक ससंाधनों का अचधकाचधक दोहन करने र्ें र्नुटय प्रा ीन ऋवर्यों 
के आदेर् एिं सत्परार्र्म को भूल बैठा है, स्जसके कारण उस ेऐसी भयािह पररस्स्थततयों का सार्ना करना पड रहा है। 
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यद्यवप जल-प्रदरू्ण की र्ंभीर सर्स्या से र्ुस्क्त प्राप्त करने के उद्देवय से कें द्र सरकार ने 1947 ई. र्ें ‘जल प्रदरू्ण 

रोकथार् एिं तनयंरण अचधतनयर्’ पाररत ककया तथा 1985 ई. र्ें ‘कें द्रीय र्ंर्ा प्राचधकरण’ का र्ठन ककया, तथावप इसे 
ककसी स्थाई तनदान की अपेक्षा नहीं की जा सकती, क्योंकक स्िात्र्ानुर्ासन की प्रेरणा से ही जल-प्रदरू्ण जैसी र्ंभीर 
सर्स्या का तनदान हो सकता है। 
 

र्ानिीय र्ततविचधयों के फलस्िरूप विवि र्ें  तुहदमक पाररस्स्थततकीय असंतुलन से पयामिरण-प्रदरू्ण स्तर र्ें िदृ्चध 

और प्राकृततक खाद्य-श्रृंखलाओं के ध्िस्त होने का मसलमसला  ल पडा है। िनस्पतत के लुप्त होने स ेउस पर आचश्रत 

जीि-जंतुओं की प्रजाततयां भी विलुप्त होती जा रही हैं।र्नुटय प्रकृतत के साथ अनेक िर्ों से छेडछाड कर रहा हैं, 
स्जससे पयामिरण को काफी नुकसान हो रहा हैं। इसे देखने के मलए हर्ें ज्यादा दरू जाने की जरूरत नहीं है। धरती पर 
बढ़ रही बंजर भूमर्, फैलते रेचर्स्तान, जंर्लों का विनार्, लुप्त होत ेपेड-पौधे और जीि जंतु, दवूर्त होता पानी, र्हरों 
र्ें प्रदवूर्त हिा और हर साल बढ़ते बाढ़ एिं सूखा, ग्लोबल िामर्िंर्, िैस्विक तापर्ान िदृ्चध, ग्लेमर्यर वपघलना, 
ओजोन का क्षततग्रस्त होना आहद इस बात का सबूत हैं कक, हर् धरती और पयामिरण की सही तरीकें  से देखभाल नही ं
कर रहें।पयामिरण प्रदरू्ण के संदभम र्ें भर्िान र्हािराह द्िारा हहरण्याक्ष-िध एि ंिसुर्त्योद्धार-कथा र्ें अंततनमहहत 

प्रतीकों का तनविमिाद र्हत्ि है। हहरण्याक्ष कोई राक्षस नहीं, अवपतु सोन ेकी आंखिाला धनलोलुप र्नुटय है, जो तनजी 
स्िाथम के िर्ीभूत होकर पथृ्िी को प्रदवूर्त कर रहा है। अंततः प्रदवूर्त पथृ्िी को भर्िान र्हािराह द्िारा ही र्ुस्क्त 

प्राप्त हो सकती है। इसर्ें ककंच त ्संदेह नहीं- 
 

जलौघमग्ना सचराचराधरा 
र्वषाणको्याSणखल र्वश्वमूनत ाना। 

समुद्धतृा येन वरािरर्पणा 
स मे स्वयं भूर्गभावान ्प्रसीदतु। 
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ABSTRACT 

 

In this research article the researcher emphasized that significant role and impact of E-commerce in Business 

Industries. The researcher focused on analysis of significant factors of E-commerce, positive and genitive impact 

of E-commerce, and challenges of E-Commerce in Business Industries. The researcher defines the dimension of 

E-commerce with respect to business to business (B2B) and business to consumer (B2C) towards the changing 

way of doing business on the web in Business Industries. The main objectives of this research article is to focus 

on the primary route by which e-commerce will affect the economy at large is through its impact on 

productivity and inflation. Businesses and consumers that use E-commerce benefit from a reduction in costs in 

terms of the time and effort required to search for goods and services and to complete transactions of business 

activities which are carried out electronically on the Internet rather than at a physical location. 

Keywords :   E-commerce, B2B, B2C, Business Industries 

 

I. INTRODUCTION 

 

E-commerce businesses are fast gaining grounds and 

changing the way of merchants doing business. The 

main aspect of E-commerce involves doing business 

on the web and includes [1]: 

 

1. Business to business (B2B) trading which involves 

a business such as a company trading with 

another business on the World Wide Web. 

2. Business to consumer (B2C) trading which 

involves a business such as a company directly 

dealing with consumers over the World Wide 

Web. 

Through websites and portal, some businesses do 

business with other businesses, an e-commerce model 

known as B2B. Other businesses sell to consumers 

online, in a B2C e-commerce model. E-commerce has 

made it easier for businesses to reach a much wider 

audience at much lesser expense than what a 

traditional retail operation will require. With an E-

commerce setup, there is no requirement to acquire 

expensive shopfront in prime areas or for that matter 

any physical area. A merchant can also produce or 

store his goods at a remote, cheaper storage location 

and while being able to market and sell it worldwide. 

While the cost of developing a good website may be 

substantial, it is still much cheaper than renting or 

buying expensive storefronts in the ‘high street’ by 

comparison. Additionally, once the merchant website 

is operational, it can potentially reach a wide client 

base. The merchant will then have to focus on cost 

effective product order fulfilment and timely delivery 

[2] [3]. 

 

Why E-Commerce? 

 

Traditional retail companies that have made 

significant investments in developing physical retail 

infrastructures are suddenly finding themselves being 

https://doi.org/10.32628/IJSRST196510
mailto:ytan1@olemiss.edu
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outran by smaller e-commerce startups with much 

lesser physical infrastructure. These E-commerce 

based startups typically ship order goods out via 

overseas suppliers who produce high-quality goods at 

lower cost. This gives the startups an advantage over 

vertically integrated companies that have 

traditionally sought to do everything from 

production to supply. It should be noted that these 

monolithic companies understandably can’t be the 

best in everything; instead, a company may be good 

in one aspect and another in a different aspect. The 

traditional companies are therefore being forced to 

focus only on what they can do best and outsource 

the rest if they want to compete favorably [4] [5]. 

The E-commerce model has contradicted the classic 

economic theory of decreasing returns scale which 

holds that a business cannot grow its profits infinitely 

due to physical expansion considerations. E-

commerce based enterprises have been shown to be 

able sustain fast growth while increasing returns as 

well. The reason is that these startups have minimal 

infrastructure and inventory and instead leverage on 

information and communication [5]. In fact, 

industries dealing in information based product, can 

literally bring the cost per unit distribution and sale 

to zero via E-commerce [6]. 

 

E-commerce has radically changed the way people 

make purchase decisions. With changes in the 

purchase habits, it’s only right that advertising tactics 

also vary accordingly. Today, even consumers who 

shop traditionally at a brick and mortar store, look up 

products information online, read other users’ 

reviews and compare prices before they make the 

decision to purchase. Businesses today no longer can 

depend on traditional marketing techniques alone [8]. 

The researcher must consider digital marketing 

(including mobile) to meet the demands of the tech-

savvy consumers of today. Search engine 

optimization, paid ads, email marketing, social media 

engagements are some of the tactics that business 

owners employ to reach out to millions of potential 

customers online [9]. 

 

II. RELATED WORK 

 

Behshid Behkamal et.al.,(2006) proposed a 

comprehensive investigation of effective factors on 

success of B2B electronic commerce that are under 

control of SMEs themselves These variables include 

individual features of companies and environment 

have no influence on them. In this paper basic 

components are divided into four primary gatherings; 

business infrastructure, HR, client interface and 

technical infrastructure. Additionally in our 

methodology, factors were viewed from SMEs 

viewpoints [1].Vinamra Nayak, Nitin Jain(2012) 

emphasized on Use of e-commerce arrangements will 

help enterprises to expand their business through 

broader item exposure, better customer service, 

accurate order entry processes and faster item 

fulfillment [2].  

Sokolov Mladenović, S., and Ćuzović, Đorđe. (2016). 

Focused on development of e-commerce has 

influenced its implementation in the travel industry 

where it is observed like an instrument for improving 

the efficiency of business activities. However [3].  

Niranjanamurthy M, ,Dr. Dharmendra Chadha(2012) 

emphasized that the increase of the demand, 

flexibility and power of wireless deals provides 

proper opportunities for ascending services to 

customers. Indeed, this could mean the real services 

giving in all times. In the current Business 

associations, mobile commerce or M-Commerce has 

been entered in finance, services, retails, and 

telecommunication and data technology services. In 

these sectors, M-Commerce isn't just being widely 

accepted yet additionally it is being more used as a 

prominent method for business/commerce [4]. 
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 Lipsa Sadath (2013) emphasized that information is 

considered as an essential type of data that needs 

collection, management, mining and interpretation to 

create knowledge. Modern e-commerce is likewise 

enthusiastically developing that makes resources and 

services on the internet lavishly bright. Businesses 

targeting customers has a direct connect with the 

economy of a nation as the current e-commerce 

system is used by people from layman to business 

tycoons [5]  

Dr. Singh Sohan, Prof. (Dr.) Sharma R. K.(2010) 

stated that internet has brought to the universe of 

business e-commerce and it  refers to use of computer 

networks for purchasing and selling merchandise, 

data and services. It integrates E-Mail, Electronic 

Fund Transfer (EFT), Electronic Data Interchange 

(EDI) and comparative techniques into a 

comprehensive electronic system of exchanging. E-

commerce combines IT, Telecommunication 

technology and business process to make it feasible to 

work together in manners that couldn't be even idea 

of earlier. It opens up new avenues of exchanging and 

improves efficiency and effectiveness of conventional 

business processes, markets and services [6]. 

Sameeah Alvi (2016) focused on M-commerce is the 

subsequent generation of e-commerce which 

facilitates the user to access internet without 

requiring a place for module. Today, mobile isn't 

merely used for sending messages or for calling 

however it serves a wide variety of other purposes 

that are beneficial in corporate world. M-commerce 

helps in improving relationship with customers. It is 

an area that is still under development phase and 

offers potential prospects for further research and 

applications. Since the subject is at the stage of 

progress, this research help explore how and why m-

commerce is increasing consistent prevalence and 

assuming control over e-commerce and initiates 

further research on the reasons of development of m-

commerce expertise. Earlier studies suggest that e-

commerce and m-commerce are not just leading edge 

for doing worldwide business and trade yet in 

addition offers multiple benefits to the business, 

government and consumers on generous scale. [7].  

María de la Soledad Zapata Agüera (2009) focused on 

utilizing computerized channels that enables you to 

transcend customary requirements such a geography 

and time zones to connect with an a lot wider 

audience. For this creator, e-marketing is significant 

because the market is worldwide and wider, and it is 

necessary to be able to reach a segment with 

precision utilizing the computerized marketing that 

gives us this choice [8].   

Vera Pujani, Refdinal Nazir (2019) emphasized those 

E-commerce applications that play in different stages 

of the environmental effect especially energy 

utilizations. The internet technology and electronic 

commerce (e-commerce) which drastically changed 

the trend of data system (IS) applications in business 

to be internetworked e-business will be reviewed. 

The commitment of e-commerce on business has 

been identified as one of success variables to pick up 

companies targets. In line with data technology 

development, e-commerce is likewise more used by 

business associations around the globe. The use of e-

commerce has the effect on environmental effects in 

terms of energy utilizations [9].  

Amol Kale, Rajivkumar Mente (2018) identifies the 

services and utilizations of M-commerce. In Mobile 

Commerce purchasing and selling of merchandise 

and ventures utilizing mobiles which are wireless 

handled device. Mobile commerce is the next 

generation of E-commerce which enable costumer to 

access internet from anywhere. Current days, mobile 

are not use just for sending test message or calling 

however it likewise used for other facilities, for 

example, web perusing. This network technology 

used in M-commerce based on wireless application 

convention. It helps in improving relationship with 

customer [10].  
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Dr. Shahid Amin Bhat (2016) stated that E-commerce 

is a blast in the modern business which defines E-

commerce means electronic commerce. E-commerce 

(Electronic commerce) involves purchasing and 

selling of merchandise and enterprises, or the 

transmitting of assets or information, over an 

electronic network, predominantly the Internet. E-

commerce (Electronic commerce) is a change in 

outlook influencing the two marketers and the 

customers [11].  

 Dr Kishore Kumar Das (2015) emphasized that 

factors that are fuelling development in E-Commerce 

sector in Business World. The methodology of my 

examination is from secondary sources, for example, 

articles, diaries, reports, papers ,sites and conference 

proceeding . E-Commerce one of the highest 

developing business, with India having great market 

potential for investments. There has been huge surge 

in investment since a year ago and more is expected 

in coming years. The fast development being used of 

mobile and internet users has facilitated E-Commerce 

business in both urban and country cities [12].  

Rajneesh Shahjee (2019) focused on investigation of 

the effect of Electronic Commerce on Business. The 

research study has highlighted the Management 

Information Systems, Finance and Accounting, 

Marketing and Computer Sciences of E-Commerce 

on Business. E-commerce is a method for leading 

business over the Internet. In spite of the fact that it 

is a relatively new concept, it can possibly alter the 

conventional type of economic activities [13].  

Dr. Rajasekar S. also, Sweta Agarwal (2016) stated 

that E-commerce involves an online exchange. E-

commerce provides multiple benefits to the 

consumers in type of accessibility of merchandise at 

lower cost, wider choice and saves time. The general 

category of E-Commerce can be broken down into 

two sections: E-Merchandise and E-finance. 

Numerous companies, associations, and communities 

in India are working together utilizing E-commerce 

and furthermore are receiving M-commerce for 

working together [14].   

Anuj et.al. (2018) emphasized that the importance of 

E-Commerce in Indian economy. It is very much 

imperative to have government intervention and 

huge investment inflow in type of foreign direct 

investment in large economy like India to stabilize 

and increase the development of E-Commerce 

industry in the economy. In this paper the researcher 

will look towards the role of government in E-

Commerce industry and furthermore look towards 

the different barriers of e commerce in Indian aspects. 

“In this research paper the researcher discussed for 

the most part about B2C E-Commerce and its 

percentage of total national output in Indian 

economy [15].  

Shahriari et.al. (2015) emphasized that many 

economists and experts believe that in recent years, a 

revolution has occurred like the mechanical 

revolution which the world has entered the data age. 

It makes large changes in the economic, social and 

social aspects. One aspect of this change is changes in 

economic relations between people, companies and 

governments. Commercial exchange between people 

who had been based on paper documents to 

exchanges of by us the systems based on electronic 

data. In this article the researcher examined the 

benefits of e-commerce and its effect on the market 

[16]. 

 Rajendra Madhukar Sarode (2019) emphasized that 

E-commerce is one of the business alternatives that 

one should explore in the future. E-Commerce is said 

to achieve change in perspective on the planet for 

exchanging. Prediction e-commerce is indicating 

tremendous business development in our nation. 

Backed by increased online user base and mobile 

phone presentation, Indian e-commerce has seen 

impressive development over the most recent couple 

of years. Considering India's demographic dividend 
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and rising internet accessibility, the sector is slated to 

scale greater heights [17].  

Madhurima Khosla, Harish Kumar (2017) stated that 

E-commerce is one of the fastest developing segments 

to encourage and support the development of E-

Commerce. The survival of the e-commerce firms in 

a profoundly unique environment becomes a 

challenging errand when coupled with the relentless 

competition prevailing in the sector [18]. 

 

III. OBJECTIVES OF THE STUDY 

 

The researcher stated that E- commerce is playing 

one of the significant role in business Industries to 

control the business activities and transaction with 

rapid and convenient way in between business to 

business (B2 B) and business to consumer (B2C). In 

this research article the researcher focused on some 

of the significant research issues: 

1. Analysis the factors of E-commerce which 

are significant in Business Industries. 

2. Analysis the positive and negative impact of 

E-Commerce in Business Industries. 

3. To study the challenges of E- commerce in 

Business Industries. 

IV. RESEARCH METHODOLOGY 

This research paper has been written on the basis of 

secondary data. The secondary data were collected 

from published books, journals, research papers, 

magazines, daily newspaper, internet and official 

statistical documents. The study is qualitative in 

nature. 

V. SIGNIFICANT IMPACT OF E-COMMERCE 

IN BUSINESS INDUSTRIES 

The researcher emphasized that E-commerce offers 

businesses a vital opportunity to offer their customers 

round-the-clock convenience [11]. A good E-

Commerce strategy that adds excellent customer 

service and a dynamic social media presence into the 

mix can spell higher traffic and better sales for your 

business. E-commerce and the never-ending array of 

virtual companies are today challenging long-

accepted economic practices and creating hyper-

competition like never before. While globalization 

and the internet open up newer markets for you to 

reach out to, it brings you a hoard of competitors 

who are all waiting to steal your market share[12].In 

this era of digitalization and online shopping, 

businesses that don’t jump on the e-commerce 

bandwagon are bound to get lost in the melee. That 

doesn’t mean you have to reach out to the first E-

commerce website design services you come across to 

design an online shopping portal for your 

company[14][15]. 

1. Return on Intangibles: Traditionally, while 

intangible assets helped businesses remain 

competitive in their field, other physical assets like 

building, equipment, IT infrastructure, proper 

management (HR), and customer relations helped 

companies to gain an edge over their competitors. 

With the growth in the internet and widespread 

availability of E-commerce, today businesses are able 

to make profits out of their intangible assets. Today, 

collaboration and communications between suppliers 

and vendors is easier and cost next to nothing. This 

means businesses can now leverage their intangible 

assets to a broader market. E-Commerce has removed 

all time and space constraints that businesses faced 

just a few years ago. Companies no longer have to 

work in a particular geographical location or time 

zone.  

2. Low Cost of Initial Business Setup: Just a few 

decades back, to set up a business, one will require 

massive capital costs. However, E-commerce changed 

all this. Today, thanks to the internet, it is completely 

possible to set up a global company ‘out of one’s 

garage’ with minimal investments. 

3. Bigger Market Exposure: Traditionally, small 

business owners who specialized in a particular niche 

were restricted to very specific markets. Even though 
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their niche was customized and distinct, they 

couldn’t make higher profits due to the inability to 

reach out to bigger markets. 

4. Elimination of Middlemen: Today, businesses can 

directly sell to customers without the need for any 

intermediaries or middlemen. For example, a local 

fabric merchant who previously have to depend on a 

network of vendors and brokers to distribute his / her 

fabrics to selected geographical locations can now 

expand beyond his / her confined vicinity by himself 

/ herself. 

5. Businesses are now Open 24 x 7: In the world of E-

commerce there is no downtime. Businesses are 

opened for 24 x 7, 365 days of the year. And, sales can 

happen at any time of the day, every day. 

Traditionally, businesses had to close shop at the end 

of the day, in whichever location they are in. This 

means shoppers were restricted and had to complete 

their purchases within a particular time. 

6. The Size of the Company No longer Matters: 

Whether we run your online business solo-handed or 

with the help of a hundred-member team, it makes 

no difference to the end consumer. This means as 

mentioned before, a small business owner can 

compete on a level playing field with the large 

players in the market. 

Traditionally, small business owners faced major 

drawbacks due to their lack of staff. They couldn’t 

match the customer service provided by massive 

brick and mortar stores. Today, the situation has 

altered. The positives of running a small business far 

outweigh big, clunky corporations in the online 

world, thanks to AI chat bots and various E-

commerce automations [17]. 

 

IV. POSITIVE AND NEGATIVE IMPACT OF E-

COMMERECE IN BUSINESS INDUSTRIES 

 

Since E-commerce is a business activity carried out 

electronically on the Internet rather than at a 

physical location, comes with its own set of 

challenges. The advent of e-commerce has brought 

about both positive and negative effects. 

1. Lost of Privacy: Retailers with an e-

commerce presence can collect a lot of 

information about visitors to their websites. 

By setting up electronic trackers in the 

buyers’ browser cache called cookies that 

track the surfing patterns of visitors, e-

commerce merchants can collect the 

shopping profiles and preference of their 

online customers. This allows the former to 

target advertisements to the latter based on 

what is relevant and recent. While it may be 

used to enhance shoppers’ shopping 

experience, some critics argues that this 

activity intrudes on consumers' privacy. 

 

2. Security Threats: While offering convenience 

to both sellers and buyers, the negative effect 

of e-commerce is its potential threat to the 

security of consumers' personal information. 

When consumers buy online, they typically 

input their credit card number and other 

personal information. Hackers can access this 

information through security flaws in the 

merchant's computer system. Merchants have 

since become much more vigilant about 

information security than they were in the 

early days of e-commerce. 

 

3. Reduced Carbon Footprint: One positive 

effect of the emergence of e-commerce is that 

it may save energy. Consumers who shop 

online rather than drive to stores use lesser 

fuel and their cars emit less pollution. Also, 

because e-commerce reduces the need for 

warehouse space to house goods near retail 

stores, these warehouses use less energy. On 

the flip side, the usage of electricity has 
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increase to house data servers as well has 

power the millions of computers used in the 

transaction. 

 

4. Cost Reduction: E-commerce can reduce 

costs for consumers when companies cut 

down on middlemen involved in distributing 

goods, warehouse space to store the goods 

and personnel overheads. E-commerce also 

enables companies to manage their inventory 

better through connected management 

systems. To be competitive, businesses are 

likely to pass down at least some of these 

savings to consumers. 

 

5. Lower Profit Margins: With the information 

efficiency comes transparency of price. 

Merchant can no longer mark up their profits 

excessively for the reasons the buyer has 

many other choices with lower prices. The 

seller will need to constantly compete for 

higher positive user ratings and greater 

volume to make the same amount of profits. 

 

V. CHALLENGES OF E-COMMERCE IN BUSINESS 

INDUSTRIES 

 

Any E-Commerce businessperson knows very well, 

the level of competition for E-commerce customers 

has likewise never been higher.  As indicated by 

numerous industry experts, there are at any rate four 

dimensions to the challenges confronting E-

Commerce in the present crowded online 

marketplace. The real challenges of E-commerce 

include:  

1. Economic Challenges: The economic challenges 

confronting E-Commerce merchants include the 

costs related to establishing an E-commerce 

business, the number of competing online 

merchants, issues connected with infrastructure 

upgrades, and the accessibility (or shortage) of 

skilled staff. It is estimated up to 90 percent of the 

Internet have are from the high-income countries 

which make up just about 16 percent of the 

world’s population. The opportunity and also 

challenge is how to bridge the larger parts of the 

physical world who are not tech savvy or ready 

to embrace the Internet, let alone e-commerce. 

 

2. Technological Challenges: As indicated by 

industry observers, the essential technology-

related challenges confronting E-commerce 

businesses include security concerns, transfer 

speed accessibility, and integration with existing 

conventions. Integrating Internet software with 

existing applications and databases presents an 

ongoing technology challenge. Another challenge 

resulting from increased E-commerce activity is 

constantly developing the reliability of network 

infrastructure to cope with the growing usage 

demand. 

 

3. Security: One of the realities of the explosive 

prevalence of E-commerce is that it has become 

an attractive target for digital hoodlums; cyber 

cheating; cyber scams. With each new prominent 

'hacking' incident, consumer confidence in 

online retailing takes a 'hit' which further raises 

the awareness and concerns of E-commerce 

security. E-Commerce technology is constantly 

evolving and integrating that new security 

measures is by no means an easy or inexpensive 

endeavor.  

 

4. Social Challenges: In recent years, consumers' 

concern over issues, for personal data protection, 

and the sharing of personal data has escalated 

exponentially. Furthermore, there are social 

differences that has come into play when 

growing an E-commerce business beyond its 
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native region. Unlike conventional merchants 

who were easily able to use their familiar 

language and marketing methods that went well 

with their targeted local audience, online sellers 

now have to take into consideration the 

numerous semantic, social and social differences 

in their extended customer base. Any of those 

differences can possibly create hindrances for E-

commerce companies in their efforts to develop 

long haul 'relationships' with an expansive 

customer base.  

5. Legal Challenges: In spite of the fact that it might 

seem just as E-commerce has been in existence 

for a very prolonged stretch of time, the reality is 

that it is still at its infancy with numerous 

unresolved legal issues, including those 

pertaining to intellectual and technological 

property rights. Then there are legal issues 

pertaining to tax assessment: as noted in our 

previous cites and covered extensively in business 

media in recent months. For example, the recent 

Supreme Court’s decision enabling various states 

to impose online sales taxes on businesses that are 

not physically located inside their boundaries can 

possibly drastically affect the profitability of E-

commerce companies nationwide. The decision 

to charge nonresident E-commerce operators is a 

setback to one of the prime drivers of E-

Commerce for their phenomenal success; which 

is the ability to earn globally without being 

restrained by the local taxation laws, leading a 

huge drawback for E-commerce companies to 

increasing market share in some countries. 

VI. CHALLENGES FACING E-COMMERCE 

 

A recent analysis of the E-commerce identified 

several trends that will likely help to shape the future 

of online sales. Some of the most significant 

ecommerce trends shaping its future include [12] [13]: 

1. Online to Offline Growth: Despite explosive 

growth in recent years, E-commerce still 

represents only about 11.9 percent of retail sales, 

although that is up from only 3.5 percent a 

decade ago. As a result, “online to offline” 

commerce is a trend to watch, as merchants strive 

to provide “shoppers with a digital experience 

that can match a distinctive in-store feel.” 

2. Multi-Channel E-commerce: Mobile customers 

are expected to account for $319 billion in sales 

by 2020, and “multi-channel” sales, providing 

customers the ability to easily purchase goods 

through an array of avenues, will become ever-

more important in the years ahead, going 

forward, successful online merchants will need to 

have an infrastructure that manages and 

maintains a seamless multi-channel retailing 

experience. 

3. E-commerce Automation: As technology 

continues to evolve, so do the operational needs 

of online merchants. In addition to fulfillment 

automation in the warehouse, ensuring that a 

business’ website is fully up-to-date with the 

latest technology, requiring minimal human 

involvement on a daily basis, will be vital to 

continued success for e-commerce companies. 

4. Mobile E-commerce’s Growing Popularity: 

According to data from Adobe, in 2017 on both 

Black Friday and Cyber Monday of that year, 30 

percent of online sales closed through mobile 

devices. Although desktop is still far more 

popular for making ecommerce purchases, mobile 

is growing in popularity and should no longer be 

seen as just a method of allowing online 

customers to ‘browse and buy’. The challenge 

would be how to push the envelope of presenting 

the most intuitive and engaging experience in a 

6-inch screen real estate. 

5. Opportunities in International E-commerce: The 

study found that 1.4 billion people will join the 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Tan Yeow Chong Larry Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 75-84 

 

 

 

 

 
83 

global ‘middle class’ by 2020, with 85 percent of 

that growth in the Asia Pacific region. 

Establishing local partnerships, familiarizing 

oneself with regional laws and customs, and 

ensuring strong, effective marketing will all be 

key elements to consider as ecommerce 

companies consider expanding into the global e-

commerce market. 

 

Although we are still less than two decades into the 

new century, many E-commerce merchants are 

already facing the challenges of ‘growing pains’—

moving beyond their start-up phase, and trying to 

optimize the opportunities that come with growth 

and business maturation.  

 

VII.  CONCLUSION 

 

In this research paper, the researcher emphasized 

that E-commerce has rapidly changed the way in 

which businesses operate.  The researcher also stated 

the significant impact of E-commerce in Business 

Industries with respect to business-to-business (B2B) 

and  business-to-consumer (B2C) are the technology 

enabled innovations like digital payments, hyper-

local logistics, analytics driven customer engagement 

and digital advertisements will likely support the 

growth in the sector. The growth in E-commerce has 

a significant impact on business Industries towards 

boost employment, increase revenues from export, 

increase tax collection by ex-chequers, and provided 

better products and services to customers 

intelligently using collected big data. Finally the 

researcher concluded that E-commerce has grown 

rapidly and changed significantly over the years, as 

such there is plenty of various factors for buyers, 

investors and entrepreneurs to be mindful of.  The 

researcher analyzed the significant drivers which are 

directly related to E-commerce and its usage in 

business Industries and also stated that positive, 

negative impact in the business Industries. 
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oSfnd okM~e; eas efgyk vf/kdkj 

विपुल शिि सागर 

शोधछात्र संस्कृत(जेआरएफ) 
नानक चदं एंगलो संस्कृत कॉलेज 

संबद्ध चौधरी चरण ससहं विश्िविद्यालय 

मेरठ 

 

efgyk 'kCn eg$byp~$vk efgyk ls feydj cuk gSA eg dk vFkZ Js"B ;k iwtk gSA vFkkZr~ tks 

Js"B gksrh gS ogh efgyk dgykrh gSA ykSfdd laLd`fr esa vknj nsus ds fy, fL=;ksa ds fy, ekU; 

'kCn dk iz;ksx fd;k tkrk gSA ;g oLrqr% esuk 'kCn ls cuk gSA tks ukjh vFkZ dk okpd gSA ;kLd 

d`r fu:Dr  esa bldh O;qRifRr bl izdkj dh xbZ gSa 

 

eku;fUr ,uk%^ ¼iq:"k½ 

L=h vFkZ dk ,d vU; cks/kd ^XUkk 'kCn Hkh _Xosn esa vk;k gSa] tks nso ifRu;ksa ds fy, iz;qDr gksrk 

gSA czká.k xzUFkksa esa ;gh 'kCn ekuoh ds fy, iz;qDr gSA ;kLd us bldh O;k[;k dh gSa& ^^Xuk 

xPNfUr ,uk%^^A iq:"k gh mlds ikl tkrs gSa] lEekuiwoZd ckr djrs gSaA mls iq:"k ls vuqu; dh 

vko';drk ugha iM+rhA 

 

Hkk";dkj egf"kZ iratfy ds vuqlkj ^^LR;kL;fr vL;k¡ xHkZ bfr L=h^^A mlds Hkhrj xHkZ dh fLFkfr 

gksus ls mls L=h dgk x;k gSA  

 

ukjh 'kCn uj dh gh rjg u` /kkrq ls cuk gS vkSj bldk lkekU; vFkZ gS fØ;k'khy jgus ds dkj.k 

gh ukjh gqbZA tks xfr djs] gypy djs og uj ,oa ukjhA fdUrq _Xosn esa u` dk iz;ksx usr`Ro djus] 

nku nsus vkSj ohjrk djus ds vFkZ esa fd;k x;k gSA osanksa esa rks ukjh ds xkSjo dk vusd izdkj ls 

o.kZu gSA ,d LFkku ij ukjh dks czká.k dgk x;k gSA ^^L=h fg czák cHkwfoFk^^ ¼_Xosn ½ 

bldk vfHkizk; ;g gS fd og Lo;a fonq"kh gksrs gq, viuh Lkarku lqf'f{kr cukrh gSA ftl izdkj czá 

Kku dk vf/koDrk ;K dk lapkyu drkZ] rFkk Kku foKku esa loksZaRd`"B gksus ds dkj.k loksZPp ekuk 

tkrk gS] mlh izdkj ukjh ij esa lEiw.kZ dk;ksZa ds fuokZgu] iq=kfn dk ikyu iks"k.k djus ds dkj.k 

czge dgk x;k gSA 

 

_Xosn ds n'ke~ e.My ds 109 mDr eas 'kph o.kZu vkrk gSA og dgrh gSa & vga dsrqjga ew/kkZeqxzk 

foofpuhA eesnuq Ørq¡ ifr% lsguk;k mikpjsr~AA 10@59@2 vFkkZr~ & eSa Kku esa vxzx.; gw¡A eSa 

mPpdksfV dh oDrk gw¡A eq> fotf;uh dh bPNkuqlkj gh esjk ifr vkpj.k djrk gSA  

( )2/21/.3

19/8133
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osnksa esa ukjh dks gh ?kj dgk x;k gSA 

 

tk;snLra e/koURlsnq ;ksfu LrfnRok gj;ks ;qDrk ogUrqAA _Xosn 3@53@4 

vFkkZr~ ?kj] ?kj ugha gSA vfirq x`fg.kh gh x`g gSA x`fg.kh ds }kjk gh x`g dk vfLrRo gSA ;gh 

Hkko ,d laLd`r lqHkkf"kr esa dgk x;k gS fd x`fg.kh gh ?kj gSa ^^u x`ga x`gfeR;kgq% x`fg.kh 

xgeqP;rs^^A 

 

L=h dks ljLorh dk :i ekurs gq, vFkoZosn esa dgrs gS fd&  

izfr"Bk fojkMfl] fo".kqfjosg ljLofrA fluhokfy iz tk;rk¡] HkxL; lqerkolr~AA vFkoZosn& 

14@2@115 

gs ukjh@ rqe ;gk¡ izfrf"Br gksA rqe rstfLouh gksA gs ljLorh! rqe ;gk¡ fo".kq ds rqY; izfrf"Br 

gksukA gs lkSHkkX;rh ukjh! rqe lUrku dks tUe nsuk vkSj lkSHkkX; nsork dh d`ik ǹf"V esa jgukA  

L=h dh izfr"Bk vius xq.kksa vkSj ;ksX;rk ds vk/kkj ij gh gSA  

 

LoSnZ{ksnZ{kfirsg lhn] nsokuk lqEus c`grs j.kk;A ;tq 14@3 

gs ukjh! rqe ;gk¡ izfrf"Br gksA rqe rstfLouh gksA gs ljLorh ! rqe ;gk¡ fo".kq ds rqY; izfrf"Br 

gksukA gs lkSHkkX;orh ukjh! rqe lUrku dks tUe nsuk vkSj lkSHkkX; nsork dh d`ik ǹf"V esa jgukA  

L=h dh izfr"Bk vius xq.kksa vkSj ;ksX;rk ds vk/kkj ij gh gSA  

 

 

 

LoSnZ{ks{kfirsg lhn] nsokuk lqEus c`grs j.kk;A ;tqA 14@3  

gs ukjh ! rqe viuh ;ksX;rk ls Kku dk dks'k gksdj] nsoksa  ds dY;k.k rFkk egku vkuUn ds fy, 

bl ?kj eas jgksA  

osnksa dh gh rjg czká.k xzUFkksa esa Hkh ukjh dk xkSjo of.kZr gSA ;gk¡ ukjh dks lfo=h dgk x;k gS&  

 

^^L=h lkfo=h^^A tSfeuh; mi- czk- 25@10@17  

rSfRrjh; czká.k esa ukjh dks vkRek dk v)ZHkkxdgk x;k gSA 

 

v/kksZa ok ,"k vkReu% ;r iRuhA  

rSfrjh; czká.k esa gh dgk x;k gS fd&  

ukjh ds fcuk ;K viw.kZ gSA ukjh ds fcuk lIruhd ;K djsaA rSfRr- czk- 3@3@3@5 
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v;Kksa ok ,"k% ;ksIRuhd%A rSfRr- czk- 2@2@2@6  

'kriFk czkà.k esa mYysf[kr gS fd& ;kor t;k¡ u foUnrs] vloksZa fg rkon~ HkofrA 'kriFk czk- 5-2-1-

10- vFkkZr~ iRuh ds fcuk thou v/kwjk gSA blh izdkj ,srjs; czká.k dk okD; gSA  

tk;k xkgZiR;% ¼vfXu%½ ,sr- czk- 8-24& iRuh xkgZiR; vfXu gSaA 'kriFk czká.k esa L=h ds vieku dks 

fuUnh; dk ekuk x;k gS& 

 

u oS fL=a; gufUrA 'kr- 'kr-czk- 11-4-3-2  

rSfRrjh; czkà.k ds erkuqlkj fJ;k ok,rn~ :I;a ;r~ iRu;%A 3@9@4@7 mifu"n~dkjksa us rks uj 

vkSj ukjh esa Hksn rRo dks Lohdkj ugha fd;kA ,d gh rRo ls mRiUu rFkk ,d gh psruk dh 

Nk;k :i dks Lohdkj djrs gSaA  

 

;s losZ"kq Hkwrs"kq fr"BUlosZH;ks HkwrsH;ksUrjksk ;a loZf.k Hkwrkfu u fonq;ZL; lokZf.k Hkwrkfu 'kjhja ;% lokZf.k 

HkwrkU;Urjksa ;e;R;s"kq u vkRekUR;kH;re`r%A  

o`gnkj.;d mifu"kn~ 3@7@15 ;s lc Hkwrksa esa jgrk gqvk Hkh lcls i`Fkd gS] ftls lkjs Hkwr ugha 

tkursA lkjs Hkwr ftldk 'kjhj gS] tks lc Hkwrksa esa fLFkr gksdj mudk fu;U=.k djrk gSA og rsjh 

vkRek gSa og lc esa O;kIr gS vkSj fdlh Hkh fo'ks"k vfo'ks"k ugha gSA  

Le`frdkjksa us ukjh dks fo'ks"k lEeku nsus dh ckr djrs gq, dgrs gS fd  

 

;= uk;ZLrq iwT;Urs] jeUrs r= nsork%A ;=SrkLrq u iwT;Urs lokZLr=k Qyk% fØ;k%AA euq 3A56  

vFkkZr~ tgk¡ ukfj;ksa dk lEeku gksrk gS] ogk¡ nsork fuokl djrs gSaA tgk¡ budk lEeku ugha gksrk] 

ogk¡ izxfr] mUufr dh lkjh fØ;k,a fu"Qy gks tkrh gSaA 

iqu% Le`frdkj dgrs gSa fd&  

 

;fn dqyksUu;us ljla euks] ;fn foykldyklq dqrwgye~A ;fn futRoeHkhfIlredsnk] dq: lrk¡ 

Jqr'khyorhZ rnkAA  

vFkkZr~ ;fn rqe pkgrs gks fd rqEgkjs dqy dh mUufr gksA ;fn rqEgs yfyr dykvksa esa :fp gSA ;fn 

rqe viuk vkSj viuh lUrku dk dY;k.k djuk pkgrs gks rks viuh dU;k dks fon~;k /keZ vkSj 'khy 

ls ;qDr djksA 

ikjLdkj xqà;lw= esa fL=;ksa dh xkSjoe;h xkFk bl izdkj of.kZr fd;k x;k gSA rken~; xkFkk¡ 

xkL;kfe rk L=hxkkeqDrea ;'k bfr%A ikj- x`à;- 1-7-2A  

o`gRlafgrk iq:"kk.kk¡ lglza p lrh leq)sjrA 

^^ vFkkZr~ lrh L=h vius ifr dk gh ugha] vius mRd`"V vkpj.k dh izR;{k izsj.kk ls lglzksa iq:"kksa 

dk m)kj ;kfu Js"Brk dh fn'kk dk ekxZn'kZu djrh gSA 

 O;kl lafgrk esa of.kZr gS fd& ;k;Ur foUnrs tk;k¡ rkon /kksZHkosr iqeku~  

iRuh dh izfIrr ds iq:"k v/kqjk gSA  
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ekdZ.Ms; iqjk.k esa lHkh fL=;ksa dks vkfn 'kfDr dk gh Lo:i Lohdkj fd;k x;k gSA  

fon~;k leLrkLro nsfo Hksnk%A fL=;% leLrk ldyk txRlqAA 

vFkkZr~ leLr fL=;k¡ vkSj leLr fo/kk,a nsoh :i gh gSaA  

Jhe)kxor iqjk.k ds vuqlkj oSoLor euq dh /keZiRuh us iq=sf"V ;K ds volj ij dU;k mRiUUk 

gksus dh ;kpuk dh FkhA r=J)k euks% iRuh gksrkaj le;kpr~A nqfg=ZFkeqikxE; izf.kiR; iz;ksorkAA  

Jhe)kxor~ 9A1A14  

blh ls byk dh mRifRr gqbZA 

 czàeoSorZ iqjk.k esa jktk dq'k/ot dh iRuh ekykorh ls mRiUu osnorh uked dU;k dk o.kZu gS 

tks ckY;dky ls gh osnksa ds mPpkj.k esa dq'ky Fkh&  

 

osn/ofua lk pdkj] tkrek=s.k dU;dkA rLekrk¡ rs osnorhZ izonfUr euhf"k.k%AA  

lrra ewfrZ eUr"p] osnk"p pRokj ,oa pA lfUr ;L;k"p ftàok.ks] lkp osnorh Le`rkAA czàeeSorZ] 

izd`fr v-14  

ra= 'kkL= esaukjh dks f'ko dh 'kfDr ds :i esa Lohdkj fd;k x;k gSA 'kfDr vkxerU= ds rkjk 

[k.M esa dgk x;k gSA  

 

ukjh =SyksD; tuuh] ukjh =SyksD; :fi.khA ukjh f=Hkqouknkjk] ukjh 'kfDr Lo:fi.khAA  

'kfDr vkxe rU=] rkjk[k.M 'kfDr ra=kxe esa ukjh ds fo"k; esa iqu% dgrs gS fd& 

u p ukjh lea lkS[;a] u p ukjh lekxfr] u p ukjh là'ka HkkX;a] u p Hkwrks u Hfo";frA  

u p ukjh gn`"ka jkT;a] u p ukjh là'ka ri%] u p ukjh gn`"ka rhFkZ] u Hkwra u Hkfo";frA 

u ukjh lǹ"kksas ;ksxks] u ukjh ln`"kksa ti% u ukjh ln`"kksa ;ksxks] u Hkwrks u Hkfo";frA 

u ukjh ln`"kksa eU=% u ukjh gn`"ka ri% u ukjh gn`"ka foRra] u Hkwrks u Hkfo";frA & 'kfDr vkxe rU=] 

rkjk[k.M 13-46]48 

oSfnd dkyhu lekt esa ukjh dks oks lkjs vf/kdkj izkIr FkkA ftldh odkyr vkt ds ukjhoknh 

fgrS"kh fd;k djrs gSaA tSls& 

 

1. f'k{kk izkfIr dk vf/kdkjA  

vFkoZosn esa dU;k }kjk czãp;Z vkJe esa f'k{kk izkfIr dk mYys[k feyrk gSA5 dkSf"kdh czkã.k 

esa vusd fonq"kh fL=;ksa dk o.kZu izkIr gksrk gSA6 if.kfu us rks efgyk f'k{k.k fo|ky;ksa dk 

mYys[k fd;k gSA ftlesa f'k{kk xzg.k dsoy efgyk,¡ gh fd;k djrh FkhaA blh izdkj 

v"Bk/;k;h ij fy[kh dkf'kdko`fÙk esa vkpk;kZ ,oa mik/;k; 'kCnksa dh O;qRifÙk izkIr gksrh gSA  

Nk™;kn;% 'kkyk;ke~ & 6@2@86 

dkf'kdk o`fÙk & 4@1@59] 3@21 
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2. Lora= :i ls vfHkO;fDr rFkk dkO; l`tu dk vf/kdkj& 

vfrdqy dh fo'okjk & _Xosn 5@28 

vikykflDrk fuokojh & _Xosn 8@91 

?kks"kk fuokojh & _Xosn 10@39&40 

 

3. ;q) esa izfrHkkx ysus dk vf/kdkj  

fo'iyk uked L=h ds ;q) esa ?kk;y gksus dk mYys[k _Xosn esa feyrk gSA7 efgykvksa dks ;q) {ks= 

esa viuk j.k dkS'ky dks fn[kkus dh i;kZIr Lora=rk FkhA efgykvksa dks ;q) lapkyu lsuk dks usr`Ro 

iznku djus] j.kuhfr rS;kj djus dh i;kZIr NwV FkhA ;q) ds le; uhfr fu/kkZj.k esa Hkh ijke'kZ nsrh 

Fkh rFkk iq:"k mldk vuqlj.k Hkh djrs FksA bldh iqf"V ge jkek;.k esa dSds;h rFkk egkHkkjr esa 

f'k[k.Mh ds mnkgj.k ls Li"V gksrk gSA 

 

Le`fr;ksa esa 8 izdkj ds fooknksa dk mYys[k feyrk gSA izR;sd L=h dks izkphu dky esa vius ilan ds 

vuqlkj oj pwuus dh Lora=rk FkhA Lo;aoj rFkk 'kkLrkFkZ ds }kjk ukjh viuh ;ksX;rk ds vuqlkj oj 

dk pquko djrh FkhA _Xosn esa dgk x;k gS fd&^^dU;k lqUnj ,oa vkHkwf"kr gks rks og Lo;a iq:"kksa 

ds >q.M ls viuk oj <wa< ldrh gSA**8 

 

iRuh ds :i esa og x`gLFk thou ds lHkh /kkfeZd —R;ksa dks djus dh og vf/kdkfj.kh FkhA og vius 

ifr ds lkFk feydj /kkfeZd dk;ksZa dks lEikfnr djrh FkhA9 rSrjh; czkã.k ds vuqlkj ifRughu 

iq:"k ;K djus dk vf/kdkjh ugha FkkA10 iRuh dks vkfFkZd vf/kdkj Hkh izkIr FksA og ifr dh lEifÙk 

esa vf/kdkfj.kh gksrh FkhA _Xosn dkyhu le; esa L=h dks mlds ifr dh e`R;q ds mijkUr fo/kok 

iquZfookg dk vf/kdkj izkIr FkkA ifr ds 'ko ds ikl cSBh 'kksd fog~oy L=h ls dgk x;k gS fd& 

 

mnh"oZ uk;kZfHk thoyksd xrk lqesreqi 'ks"k ,fgA 

gLrxzkeL; fnf?k"kksLrosna iR;qtZfuRoefHk laoHkwFkAA11 

 

JkSr dky esa fL=;k¡] iq:"kksa ds leku vusd dk;ksZa dks djus dh vf/kdkfj.kh FkhA L=h dh iz'kklfud 

dq'kyrk dks 'ka[kk;u czkã.k esa bl izdkj O;Dr fd;k x;k gS& 

 

e`gku~ xPN e`giRuh ;Fkklks of'kuh ,oa fonFkek onkflA 

 

vFkkZr~ gs lw;kZ! rqe Js"B x`fg.kh cuh vkSj ifrxzg esa fuokl djrh gqbZ Hk`R;kfn ij 'kklu djksA 
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vkfFkZd :i ls ukjh lEiUu ,oa lkeF;Zoku FkhA mldks lEifRr lEcf/kr fofo/k vf/kdkj 

izkIr FksA ifr ds }kjk fookg ds le; ;g 'kiFk yh tkrh FkhA fd og ifRu ds vkfFkZd ekeyksa esa 

gLr{ksi ugha djsxkA  

 

vFkZosn 10-30-5] 12-3-14 e/kq'kkL=h "Status of Hindu Women" ls m)`rA ukjh dh 

lqn`<+ vkfFkZd L=h/ku dh O;oLFkk FkhA fookg ds le; L=h dks tks migkj izkIRk gksrs FksA ml ij 

L=h dk ,dkf/kdkj gksrk Fkk] bls gh L=h/ku dgrs FksA bl lEifRr dks osnksa ijh.kká dgk x;k gSA 

bldk ladsr rSfRRkjh; lafgrk esa izkIr gksrk gSA  

 

^^iRuh oS ifj.kkáL; bZ'k%^^  

 

vFkZosn fo/kok L=h gsrq gh /ku dh O;oLFkk dh xbZ gSA iqf=;k¡ iq= dh Hkk¡fr firk dh lEifÙk 

esa vf/kdkj j[krh FkhA og dU;k tks vfookfgr gksdj ds firk ds ?kj esa jgrh FkhA mudks Hkh firk 

dh lEifRr esa vf/kdkj izkIr FkkA ;g lHkh ldsar ukjh dh vkfFkZd lQyrk dks O;Dr djrk gSA 

 

¼_Xosn 10-85-13 rFkk 38½ 

¼vFkZosn 14-1-13½    

 

oSfnd dkyhu ukjh laU;kfluh fo/kku fuekZ=h ds nkSR; d=hZ T;ksfrfoZn~] izf'kf{kdk] HkwxHkZfon~ 

vkfn ds :i esa fojkteku FkhA og iq:"k ds lkFk lEkÙko :i esa thou ;kiu djrh FkhA rRdkyhu 

lekt esa ukjh dsa lgu'khyrk lkSE;rk] lkS"Bork vkfn xq.kksa dh iz'kalk dh xbZ gSA ukjh dks vusd 

egRoiww.kZ fo'ks"k.kksa ;Fkk ve`rjlnk;uh dgk x;k gSA ukjh dks dks lR; opuksa dh izsjd rFkk 

ln~lEefr iznku djus okyh crk;k x;k gSA _Xosn ds n'ke e.My ds 85 osa lwDr esa mldks 

lezkKh tSls lEeku&lwpd inks ls vyad`r fd;k x;k gSA 

 

^^lezkKh 'olqjs Hko lezkKh 'oJoka HkoA 

uUkkUnfj lezkKh Hko lezkKh vf/knso`"kqAA^^  

  

vr% lafgrk dkyhu ukjh mPpre izfr"Bk dh vf/k"Bk=h rFkk fofHkUu vf/kdkjksa dh 

vf/kdkfj.kha FkhA oSfnd ;qx esa ukjh ,oa iq:"k nksuksa leÙko Hkko ds dkj.k v)Zukjh'ojRo dh 

ladYiuk dks lkdkj djrs gq, n`f"Vxkspj gksrs gSA 
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ABSTRACT 

Kinematics is the study of the motion of mechanical points, bodies and systems without consideration of their 

associated physical properties and the forces acting on them. The study is often referred to as the geometry of 

motion, and it models these motions mathematically using algebra. The systems in kinematics are modeled to 

calculate such things as speeds and ratios. Kinematics is very useful in the conceptual design of mechanical 

systems. Initial geometries and velocities of bodies are a part of the model. While kinematics can help determine 

whether a design is theoretically possible, there are more complexities when designing something for the real 

world. Without consideration of materials, and the forces acting upon them, many theoretically possible designs 

would be prone to failure. Kinetics, in contrast to kinematics, does consider physical properties such as the mass of 

the bodies or the forces driving them. Kinetics is logically deduced from kinematics by way of algebraic 

calculation of physical properties and forces. Kinetics takes into account physical forces and properties including 

material properties, like mass rigidity, and tensile or compressive strength.  

Keywords :  Mechanical Points, Bodies, Mass Rigidity, Tensile, Compressive Strength 

 

I. INTRODUCTION 

APPLICATION OF KINEMATICS IN REAL WORLD 

In many instances it is only important to know how 

an object moves, without consideration of the forces 

causing the motion. 

➢ In machine components, it is common to use 

kinematics analysis to determine the (unknown) 

speed of an object, that is connected to another 

object moving at a known speed 

➢ To determine the linear velocity of a piston 

connected to a flywheel that is turning at a known 

speed 

➢ Old type writing machine, Pendulum 

➢ Trainmoving, Moving water in a river 

➢ Flying airplane, Bowling and hitting in cricket, 

shooting in basketball 

➢ The motion of planets around sun  

➢ Studying kinematics gives engineers insight of 

how the machine functions and what design 

aspect can be modified to achievea required 

motion 

 

 

 

https://doi.org/10.32628/IJSRST19656
https://whatis.techtarget.com/definition/force
https://whatis.techtarget.com/definition/ratio
https://whatis.techtarget.com/definition/velocity
https://whatis.techtarget.com/definition/mass-m
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II. METHODS AND MATERIAL  

USE OF CALCULUS IN KINEMATICS 

DERIVING THREE EQUATIONS OF MOTION 

 

▪ Acceleration is the rate of change of velocity of an 

object with respect to time .From acceleration,we 

derive first equation of motion 

 
First Equation of Motion 

 

                                       a = dv/dt 

                                     dv = a dt 

                                 ∫ 𝑑𝑣
𝑣

𝑣0
  = ∫ 𝑎

𝑡

0
 dt 

                                   v - 𝑣0 = at 

                                    v =  𝑣0 + at 

 
▪ Velocity is a vector expression of 

the displacement that an object or particle 

undergoes with respect to time .From velocity , 

we derive second equation of motion 

Second Equation of Motion  

v = ds/dt 

ds = v dt 

ds = ( 𝑣0 + at ) dt 

∫ 𝑑𝑠
𝑠

𝑠0
 = ∫ ( 

𝑡

0
𝑣0 + at ) dt 

s - 𝑠0 = 𝑣0t + a𝑡2/2 

s = 𝑠0 +  𝑣0t + a𝑡2/2 

• From first and second equations,we derive third 

equation of motion 

Third Equation of Motion 

dv/ds = a * 1/v 

v dv = a ds  

∫ 𝑣
𝑣

𝑣0
 dv = ∫ 𝑎

𝑠

𝑠0
 ds 

½ ( 𝑣2 − 𝑣0
2 ) = a ( s - 𝑠0 ) 

𝑣2 =  𝑣0
2 + 2a ( s - 𝑠0 )                                                                                                          

Problems : 

1.   You are driving along the street at the speed limit 

(35mph) and 50 meters before reaching a traffic light 

you notice it becoming yellow. You accelerate to make 

the traffic light within the 3 seconds it takes for it to 

turn red. What is your speed as you cross the 

intersection? Assume that the acceleration is constant 

and that there is no air resistance. 

Solution: 

This is the motion with constant acceleration. If the 

acceleration of the car is a then we can write the 

expression for traveled distance: 

 

We know the initial velocity  

, 

we also know that after 3 seconds the car travels 

distance 50 meters. Then we can find acceleration 

 

Now we know acceleration, then we can find the final 

velocity: 

https://en.m.wikipedia.org/wiki/Rate_(mathematics)
https://en.m.wikipedia.org/wiki/Velocity
https://whatis.techtarget.com/definition/vector
https://whatis.techtarget.com/definition/displacement
https://whatis.techtarget.com/definition/time
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2.  A speedboat increases its speed uniformly from 20 

m/s to 30 m/s in a  distance of 200m. Find 

(a) the magnitude of its acceleration and 

(b) the time it takes the boat to travel the 200-m 

distance. 

Solution: 

(a) This is the motion with constant acceleration. We 

can use the following equation to find the magnitude 

of acceleration 

 

where , , . 

Then 

 

(b) We can find the time of the travel from the 

following equation: 

 

3. The acceleration of an object as a function of time 

is . Determine the 

(a) velocity and 

(b) the position of the object as a function of time 

if it is located at x = 2 m and has a velocity of 3 m/s at 

time t = 0 s. 

Solution: 

(a) By definition the velocity of the object is the 

integral of acceleration with respect to time: 

 

 where is the initial velocity (at t=0). 

(b) The position can found as an integral of velocity 

with respect to time: 

 

where  is the initial position (at t=0) of the 

object. 

 

4. A toy rocket is launched with an initial velocity of 

12.0 m/s in the horizontal direction from the roof of a 

37.0 m -tall building. The rocket's engine produces a 

horizontal acceleration of , in the same 

direction as the initial velocity, but in the vertical 

direction the acceleration is  , 

downward.  Air resistance can be neglected. How long 

is the rocket in the air before it hits the ground? 

Solution: 

The main difference of the motion of toy rocket in the 

problem from regular projectile motion is that in the 

projectile motion the motion in a horizontal direction 

is the motion with constant velocity (acceleration is 0), 

but in our case the motion in horizontal direction is 

the motion with constant acceleration. 

Now we can write down the main equations, which 

describe the motion, and identify the known and 

unknown variables in these equations. 

There are two sets of equations: 

Set 1: motion along x axis - motion with constant 

acceleration. There are two independent equations 

which describe this motion 

... (1) 

Here   (initial position),  - initial 

horizontal velocity. 

......... (2) 

Set 2: motion along vertical y-axis. This is the free fall 

motion. There are three equations, which describe this 

motion. Only two equations are independent, but we 

can keep all of them 
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 ................(3) 

 .................................(4) 

.............   .. (5) 

Here  - initial y-coordinate of the rocket and 

initial vertical (y-component) component of the 

velocity is zero. 

At the final point the rocket hits the ground. It means 

that the final y-coordinate of the rocket is 0. We can 

substitute this value in equation (3) and find the 

travelled time 

 ,  

 

III. CONCLUSION 

 

The branch of mathematics in which the notion of 

an integral, its properties and methods of calculation 

are studied. Integral calculus is intimately related 

to differential calculus, and together with it 

constitutes the foundation of mathematical analysis. 

The origin of integral calculus goes back to the early 

period of development of mathematics and it is related 

to the method of exhaustion developed by the 

mathematicians of Ancient Greece. This method arose 

in the solution of problems on calculating areas of 

plane figures and surfaces, volumes of solid bodies, and 

in the solution of certain problems in statistics and 

hydrodynamics. It is based on the approximation of 

the objects under consideration by stepped figures or 

bodies, composed of simplest planar figures or special 

bodies (rectangles, parallelopipeds, cylinders, etc.). 
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ABSTRACT 

 

The steady growth in electronic transactions has promoted the Automated Teller Machine (ATM) thereby 

making it the main transaction channel for carrying out financial transactions. Conventional method of 

identification based on possession of ID cards or exclusive knowledge like a social security number or a 

password are not all together reliable. However, this has also increased the amount of fraudulent activities 

carried out on Automated Teller Machines (ATMs) thereby calling for efficient security mechanisms and 

increasing the demand for fast and accurate user identification and authentication in ATMs. In this paper, an 

embedded fingerprint biometric authentication scheme for Point of Sale (POS) network as additional security 

option to the ATM card is proposed. A fingerprint biometric technique was fused with personal identification 

numbers (PIN's) for authentication to upgrade the security level. The proposed idea will solve the problems 

that may face the customers such as theft, counterfeiting, oblivion or loss the card. Therefore, the customer will 

be identified once putting his finger on the reader (based on finger scanning) and the system recognizes the 

customer without requiring keys or cards of support. We have distributed a questioner to 586 responders, the 

obtained results show the importance of fingerprint biometric authentication for POS network as additional 

security option to the ATM card. 

Keywords : POS, ATM, Fingerprint, Security, Biometric. 

 

I. INTRODUCTION 

 

The Automated Teller Machines (ATMs) provide 

numerous monetary services to the society and the 

number of users has increased tremendously due to 

the promotion of cashless societies by major financial 

institutions [1-5]. Existing ATMs are based on plastic 

cards with a metallic chip which is combined with a 

PIN (Personal Identification Number) [6]. Together 

this serves as a medium for logging into the banking 

platform of the ATM in use. The current form of 

authentication has withstood the taste of time but 

however, it has not been fail proof as previous 

research has shown [7, 8]. Individuals making use of 

ATMs have complained of lost funds due to hackers 

gaining knowledge of their PINs [9] and furthermore, 

many individuals have also bemoaned the inability to 

carry out transactions due to lost or damaged debit 

cards thereby having to pay for a replacement. These 

factors have been tackled by previous researchers 

who propose the introduction of a biometric method 

of authenticating individuals and the banking 

community especially in developing countries with a 

high a level of crime and financial fraud rate. 

https://doi.org/10.32628/IJSRST119659
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Biometrics can be defined as a measurable 

physiological and behavioral characteristic that can 

be captured and subsequently compared with another 

instance at the time of verification. It is an automated 

method of recognizing a person based on 

physiological or behavioral characteristic. It is a 

measure of an individual's unique physical or 

behavioral trait which can be used in validating or 

authenticating an individual. Common physical 

biometric characteristics include fingerprints, hand 

or palm geometry, retina, iris and facial scans while 

common behavioral characteristics are signature, 

handwriting, keystrokes and voice match. Biometrics 

technologies are a very secure way of authentication, 

this is due to the uniqueness of biometric data which 

cannot be shared, copied or lost. The authors in [10] 

pointed out that biometric based authentication 

offers several advantages over other authentication 

mechanisms and research has shown that the 

fingerprint technology in particular, can give a 

considerably more precise and reliable client 

validation. 

 

 The technological revolution influenced everything 

[11-46], even the methods that aim to improve the 

shopping and banking systems. Today, the use of 

Artificial Intelligence (AI) algorithms is expansive, 

particularly in providing solutions to challenging 

problems including patterns recognition and retrieval 

of information [26, 39, 43, 47-61], image 

segmentation [11, 12, 22, 42, 62-66], analysis of 

medical images [67-71], Learning Management 

System [72-97], nurse rostering problem [41], 

Healthcare Monitoring system [25, 98], as well as 

prediction of river flow [40, 99, 100]. Accordingly, 

many systems have used the Artificial Intelligence as 

an effective tool for biometric authentication and 

using it in the transactions and banking systems [101-

103]. 

According to the tremendous technology revolution 

in 21st Century, many countries have begun to 

replace traditional tools with more modern tools. 

Technology is absolutely important in everyone's life. 

Therefore, the countries have started using 

technology more than it used to be, because of its 

direct impact on their economy, some of the 

problems that were faced by these countries have 

been solved by using technology. Also, the financial 

sector started to develop financial services by using 

the financial technology (FinTech), which is one of 

the most important technologies, invented to help 

financial institutions to increased number of 

customers in each institution and satisfy their desires. 

Henceforth, the idea of finding a secure alternative to 

the debit card to solve all it problems (such as; theft, 

card loss and fraud), by adding fingerprint to the POS 

machine will reduce the incidence of these Problems 

as well as saving time and effort. 

 

II. RELATED WORK 

 

2.1 Mada Pay 

 

Mada pay is a smart mobile payment service with a 

special application that has the highest standards of 

security and encryption of private information. It 

allows cardholders to keep their entire bank card 

(both current and credit linked) in one application on 

smart phones. The cardholder will be able to 

complete the payment process for purchases up to a 

maximum of 100 Riyals per purchase, once the smart 

phone is passed after opening the lock of the phone 

using the secret code, On the POS device supported 

by the service. There is no limit to the cards that can 

be saved in the Pay application, and the same card 

can be saved on more than one device. Pay Range is 

widely accepted within and outside the kingdom for 

millions of stores that support NFCs based on 

National Payment system in line with international 
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networks supported by the card used.  What is 

known as the near-communication technique is the 

abbreviation of Near Field Communication (NFC) Is a 

13.56 MHz wireless communication technology that 

can transmit data at a maximum speed of 474 kbps 

and is different from being able to exchange data in a 

very narrow range not exceeding 4 centimeters 

between the two ends of the exchange of information 

(phone, receiver or other phone).  Use of financial 

transactions is possible because it is so secure that it 

cannot be remotely dealt with remotely [104].  

 

2.2 POS devices (mPOS) 

This service enables you to pay your purchases from 

any trade shows available at this point (POS) using 

ATM cards and credit cards (Visa, Mastercard and 

American).  Express).  The POS network transfers the 

amount of your purchases from the card account to 

the merchant account as these accounts are within 

the scope of the Saudi Payment Network, the GCC 

network, MasterCard, Visa and American Express. 

The POS device allows the merchant to accept all 

types of bank cards (Mada, MasterCard, Visa and 

American Express cards). It is the ideal payment 

option for cardholders rather than cash, and is the 

most convenient payment solution for mobile 

business owners. The device will be linked to the 

merchant account at the bank to settle the amounts 

of transactions quickly, easily and safely, with the 

possibility of the trader to report the transactions 

executed through the device and the total amounts 

settled through the Internet banking companies and 

institutions (Flex Business) [105]. 

 

III. PROJECT DESCRIPION 

 

Absumha service allows the customer to use the POS 

network with the ATM card and the fingerprint. 

Therefore; it requests from the customer to enter PIN 

number and his/her fingerprint to be placed on a 

Fingerprint reader. The fingerprint reader accepts the 

fingerprint and seeks to match the live sample with 

the already registered templates in the banks database. 

When the fingerprint is found correct, the customer 

will be able to do the required payment, otherwise 

the customer is denied access. The system also allows 

the customer to use more than one account in several 

banks so that he chooses the bank that he/she wants 

to withdraw the amount from it. The service will 

provide security, privacy and ease of use for the 

customer. The bank will also benefit from fees for 

financial transactions as well as maintenance, 

installation and replacement fees. The Saudi 

Payments Network will receive a portion of the fees. 

The benefit will also count merchants as it will 

reduce the problems they face in paying, 

procrastination and the delay of payments. 

 

 
Figure 1 : The proposed POS with Embedded 

Fingerprint Biometric Authentication. 

 

The POS device consists of physical parts as shown in 

figure 1, a scanner that reads the customer's 

fingerprint, a screen showing all the customer's data 

including the account number and the amount to be 

deducted, cards and a receipt, a keyboard containing 

the numbers and button of entry and withdrawal, as 

well as confirm and correct the operation and the 

port of the card. Also, the logo of absumha project 

was designed as shown in Figure 2. 
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Figure 2 : The proposed logo for the project 

 

IV. FEASIBILITY STUDY 

 

For market study, a questionnaire consisting of 16 

questions was presented. The number of males who 

answered the questionnaire was 159 and the number 

of females was 427. In response to the questionnaire, 

the market need was derived from the use of the 

fingerprint POS network. The majority of 198 

respondents responded to the need for a fingerprint 

system, while those who preferred ATM cards 

numbered 69, while those who did not mind using 

both methods were 319. Moreover, the results of the 

questionnaire revealed that there are many 

drawbacks faced by people using ATM cards such as 

the expiration of the card, forgetting and losing the 

card as well. The majority of respondents believed 

that the fingerprint system would reduce theft and 

counterfeiting, and the majority expressed their 

desire to document their register with the banks if 

the idea was applied. Respondents also said that the 

fingerprint system would save a lot of time as well as 

facilitate their payments. 

 

4.1 Marketing study 

4.1.1. Product Description 

Absumha service allows the customer to use the POS 

network with the ATM card and the fingerprint. The 

idea is to put the customer finger in the fingerprint 

reader in the POS network, where the customer's 

fingerprint is linked to his bank account in advance. 

The system also allows the customer to use more than 

one account in several banks so that he chooses the 

bank to deduct the amount of the process through. 

The POS network is small in size and easy to use and 

provided by banks, and the people who will get 

benefit from it are customers, banks and traders. The 

service will provide security, privacy and ease of use 

for the customer. The bank will also benefit from fees 

for financial transactions as well as maintenance, 

installation and replacement fees. The Saudi 

Payments Network will receive a portion of the fees. 

  

4.1.2 Market Description 

Market segmentation aims at dividing the market 

into homogeneous sectors with each sector being 

viewed as a marketing objective by creating an 

appropriate marketing mix for each category. 

Absumha service will be based on financial services. 

On the basis of this, the financial market will be 

divided into individuals and companies, where the 

focus will be on the business sector, which is divided 

into small, medium and large companies. In addition, 

the market for which we will provide this service is a 

competitive market where there are many 

competitors who are developing services rapidly as 

Atheer service provided by most banks which is one 

of the most competitors that has developed the POS 

network service. Table 1 below shows the 

characteristics of the target sector, where the service 

of the company focuses on the business sector of all 

sizes. 
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Table 1 : illustrates the characteristics of the target sector 

 

Large Companies Medium Companies Small Companies  Comparison criteria 

Full independence More independent than 
small 

N/A Independence of the Board of 
Directors 

Advanced technology More sophisticated 
technology 

Simple technology Use of technology 

Large Medium Few Number of employees 
High Medium Low Ability to innovate 
Large Medium Limited Capital size 
Large Medium Low (high fluidity) Need for funding 

Less savings and 
more investment 

The correlation between 
savings and investment 

More savings and 
less investment 

Savings and investment 

High risk and return Balance between risk 
and return 

Low risk and return Risk and return 

Less because of its 
high market share 

Medium High because of its 
low market share 

The need for marketing 
operations according to their 

market share 
 

The questionnaire clearly shows the need to activate 

the service of the fingerprint and make sure that 

there is an alternative to the ATM card because of the 

many problems that accompany it. Table 2 shows the 

number of transactions in the period from 2013 to  

 

2017, the table shows that POS operations are 

increasing from year to year, indicating that the 

fingerprint system will be very popular with 

customers in the future. 

 

 

Table 2 : shows the number of transactions using POS network 

 

Period Sales (in 1000 SR) Period Number of POS devices 

2013 134,194,183 265,315,873 107,763 

2014 159,970,264 327,034,423 138,779 

2015 172,835,453 394,915,865 225,372 

2016 182,748,679 524,569,736 267,827 

2017 200,467,827 708,119,092 299,942 

 

sa/pages/defult.aspx,wed,21Mar,2018,8:03AM-http://www.sama.gov.sa/ar 
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One of the factors influencing the demand is the fear 

of using modern technical means. Therefore, it may 

not be available in all shops, and the demand at the 

beginning of the fingerprint service will be few. So 

Absumha will be announced through an explanatory 

video of the service in the social network. 

 

Packaging: 

 

The packaging of the POS machine is shown in figure 

3 which includes: 

 

1. POS device 

2. The seller's card uses for refunds 

3. Charger and base 

4. Printing paper receipt. 

5. A publication for customers clarifying the 

service. 

6. Cable for charging and internet connection. 

7. Fingerprint scanner. 

 

Figure 3 : Shows the method of packaging 

 

Demand will be predicted by descriptive prediction, 

due to lack of historical data on demand. This 

prediction will be medium-term since it will provide 

a new service and add on the current POS network 

device. The survey also revealed that the total 

numbers of customers who wish to add a fingerprint 

in the POS network are 79.2% from 591 people; this 

indicates customer desire for this new service. 

 

4.1.3 Marketing Mix 

• Banking Service 

The fingerprint service has been introduced using the 

POS network, which aims to satisfy customers' need 

for a secure alternative. It provides time and effort 

besides the ATM card, where the customer is 

considered the cornerstone of service delivery. 

Currently, there are some alternatives that may affect 

the fingerprint service using the POS network such 

as Atheer, ATM and apple pays. However, after 

conducting a market study, customers are faced by 

problems with using an ATM card, losing or 

falsifying it, and fingerprint service is characterized 

by high security. 

  

• Pricing of Banking Services 

If the idea is sold to the banks, the price will be five 

hundred thousand Saudi Riyals based on the value 

invested from the production stage to the stage of 

developing the marketing strategies used. On the 

other hand, if the fingerprint using the POS network 

device is sold, the cost is estimated at SR 5,000 plus a 

profit margin of 2.5%, through the view of some sites 

in addition to communication with the Saudi banks 

to know the final cost. POS networks will be 

distributed through the bank to merchants or 

customers via direct distribution.  

• Promotion of banking services 

The bank advertising is one of the means of 

promotion that will be used to promote Absumha 

service, which aims to deliver all information related 

to the service to customers. The advertisement will 

clarify the shape of the device and what are the 

fingerprint service using POS networks and its 

features. Table 3 shows the cost of promoting 

Absumha service. 
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Table 3 : The cost of promoting Absumha service 

 

 

• Design Distribution Structure 

Absumha service will be distributed through the 

bank to merchants or customers, which means direct 

distribution policy will be followed. The service will 

cover most of the shops, where the distribution 

policy will be used through the wider presentation of 

the service through a simple and comprehensive 

advertising of the idea to be clear, and to become 

accessible to the largest possible number of 

beneficiaries. This is through the offer of banks to it, 

where the bank to submit and offer to the Saudi 

Arabian Monetary Agency to apply as an addition to 

the POS network and Sama apply the idea effectively 

and distribute to the banks that request it.  

 

4.2 Technical study 

Technical feasibility study is one of the cornerstones 

of the feasibility study. Technical feasibility study 

leads to the clarity the technical aspects of the 

fingerprint service bt POS network. Technical 

feasibility study depends on the results obtained from 

the marketing study. We will mention location of the 

service, machinery and equipment required for the 

service, identification of the required production 

elements and identification of the requirements and 

other services required by the service will be 

addressed. 

 

4.2.1 Locate the service 

It is the responsibility of the Bank to choose the 

appropriate location to provide fingerprint service by 

the POS network, and must be close to the target 

groups. 

 

4.2.2 Determining the service area 

The project does not need to allocate land or space to 

its own production unit, because the suppliers will be 

dependent on the manufacturer of the device with its 

own specifications. 

 

Fingerprint with POS network will include 3 parts: 

 

1. The final form which requires an indication of 

how the project will be presented. 

2. Mechanism of work, which shows how the POS 

machine works using the fingerprint. 

3. After-sale services. 

 

4.2.3 Machinery and equipment for service 

 

This service depends on the computer hardware to 

have the necessary software and databases. The 

costumer has to submit his fingerprint to be certified 

in case he wants to make payments with his 

fingerprint as a second option to the card. When the 

customer wants to make payments through the POS 

network using the fingerprint, the machine shows 

him all the banks accounts and he has to selects one 

of them.  

 

• Tools used: 

[1].  Network payment system. 

[2].  Charge coupled device. 
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• Programs used: 

 

Saudi Payments Network (SPAN): Connects ATMs 

and POS networks throughout the Kingdom of Saudi 

Arabia with a central network. Some bank programs 

are confidential so they cannot be compromised. 

Table 4 provides description of the tools necessary to 

the service to work properly. 

 

Table 4 : Description of the tools necessary for the 

service 

Tools Description 

Device shape It is a device that provides service 

with an ATM card port and a 

fingerprint scanner and contains 

several buttons. 

System to link 

client accounts 

It is a system that shows the 

coaster accounts if he chooses the 

payment system by footprint 

Port card It is a special port for the card that 

the machine can read to be drawn 

from 

Saudi 

Payments 

Network 

(SPAN) 

It works to connect the device 

with a POS network all over Saudi 

Arabia with a central network. 

charge device 

coupled 

It is a matrix of light-sensitive 

cells that produces a light when 

exposed to a digital cycle 

electronically recorded, when the 

customer puts his finger on the 

device to identify the client's 

accounts. 

Other 

programs 

Bank programs are confidential, so 

they are not hacked. 

 

4.2.4 Production elements 

This service requires many elements of production 

and other inputs to be finished in final form and the 

project requires tangible part which will be made by 

mada machines or from external industries. We make 

the design as described in the product description to 

suit the model to be done. 

• Permits 

Point-of-sale services were introduced in 1990 in 

Saudi Arabia. Customers are provided with point-of-

sale terminals through banks through the Merchant 

Agreement System (MSP). The Saudi Arabian 

Monetary Agency (SAMA) has also provided a point-

of-sale engineer in each bank. 

 

Banks and POS suppliers such as JEDIA should follow 

up the licenses issued by the Saudi Arabian Monetary 

Agency (SAMA). SAMA Department of Quality 

Assurance and Quality Assurance ensures the 

integrity of the purchasing process carried out 

through POS networks using the fingerprint, and 

technical testing is required to ensure that point-of-

sale devices comply with international standards such 

as the EMVco standard. 

• Disclosure rules 

Trader Bank shall have access to all information 

related to the transactions made through the service, 

for the purpose of verifying the banking authorities 

(SAMA) on the operation process and the merchant's 

should accept this. 

• Protection 

Trader shall bear all costs and damages that may be 

incurred by the Bank as a result of negligence or 

misconduct of the Trader in connection with the 

transactions performed through service. In addition, 

the Bank is entitled to immediately suspend the 

Service from the Authority permanently or 

temporarily or to reserve any amount in the Trader's 

accounts until the damage and potential losses have 

been determined. 
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• Statements and Guarantees 

The Bank and the merchant shall acknowledge and 

guarantee the following: 

 

[1].  The merchant has full authority to sign the 

agreement on the networks of POS and to 

fulfill the obligations contained therein. 

[2].  The dealer signing the agreement of the POS 

network will not conflict with SAMA 

documents. 

[3].  The trader must, at the time of signature of the 

agreement, continue to apply it throughout the 

contract period in accordance with applicable 

regulations. 

• Marketing services 

a. The promotion of the service will be through a 

video graphic that explains the service to 

customers.  

b. Publication of the advertisement in the social 

media such as Twitter, Instagram and Snapchat. 

c. Publications in the branches of the bank to 

show the service for customers.  

 

4.3 Financing Study 

4.3.1 Net present value 

• The initial capital cost is SR 5000 after contacting 

the suppliers. This cost was calculated after 

adding the fingerprint to the POS network. 

• Cash flow (annual revenue on transactions to be 

performed by merchant customers): 

1. Revenue on ATM card (2.5%) 
2. Revenue on Visa and Mastercard (2.5%) 

3. Revenue on fingerprint (0.95%) 

 

Where the previous percentages (ATM, Visa and 

Mastercard) are reached from the banks, and as for 

the fingerprint, it is reached according to the Bank's 

desire to make profit. The revenue for the first six 

years of the project will be calculated below: 

• First Year 2020 

The number of operations was forecasted based on 

previous data released by the Saudi Arabian 

Monetary Agency and showing the number of 

previous POS transactions in the Kingdom of Saudi 

Arabia as a whole. Hence, the last year 2019-2018 

was based on the forecast for 2020, which was 

estimated by researchers as a new addition to the 

POS system. So, the researcher agreed on 4.25% in 

the first year. 

• Calculation of Initial Investment Cost 

As for the cost of the initial investment after we 

contacted several banks on the number of devices to 

be produced in the first year, especially as it is a new 

idea, Therefore, the Bank decided to contact the 

suppliers to request 10 thousand devices in the first 

year, where the initial investment cost is 50 million 

Saudi Riyals. And the result is that when the launch 

of any new project accompanied by apprehension by 

customers, initially the sales was expected about 

10,000 thousand devices in the first year, that is, the 

initial investment cost for the first year: 

 

10000 x 5000 = 50 million 

 

According to preliminary calculations, the revenues 

obtained through the Absumha service for the next 

six years will cover the costs incurred. This shows 

that the investment is feasible and successful, and 

that the implementation of this project will generate 

profits.  

 

V. CONCLUISON 

 

In this paper, an embedded fingerprint biometric 

authentication scheme for Point of Sale (POS) 

network as additional security option to the ATM 
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card was proposed. A fingerprint biometric technique 

was fused with personal identification numbers 

(PIN's) for authentication to upgrade the security 

level. The results of the study show the importance of 

having an additional substitute for the ATM card 

when dealing with the POS check. We conducted a 

feasibility study including marketing, technical and 

financial study, as well as analysis of time, cost, risks 

and expected problems. This service facilitates the 

customer to conduct daily transactions through the 

existence of an alternative to secure the card, and 

based on the results of the questionnaire, which 

showed the need of customers to have a safe 

alternative to the card and high support for the idea 

is expected as it will reduce the problems related to 

the ATM cards. 
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ABSTRACT 

 

Climate change includes the changes in temperature, precipitation, wind patterns as well as other 

environmental factors. Climate change has always been there but the process has been accelerated so 

catastrophically due to human activities that now it is nearly impossible to reverse its impacts on the 

environment. International treaties have joined hands long back to combat climate change, there are a number 

of policies introduced worldwide to reduce greenhouse gas emissions, promote cleaner productions and 

sustainable development. Climate change is also addressed globally by the United Nations Framework 

Convention on Climate Change (UNFCCC). This paper focuses on the mitigation steps and policies 

implemented by different countries under United Nations Intergovernmental Panel on Climate Change (IPCC). 

Keywords : Climate Change, International Treaties, Mitigation, Sustainable Development, Cleaner Productions, 

United Nations, Policies. 

 

I. INTRODUCTION 

 

Since 1990, climate change has demonstrated the 

effects of financial operations. Increasing 

industrialization, urbanization and development has 

led to massive emissions of greenhouse gas, leading to 

climate change which is already threatening 

development in poor and climate-changing countries. 

If there's no checking, it could lead to drastic changes 

in climate seen by future generations and the 

fluctuations maybe very rarely seen in millions of 

years. Emission levels continued to increase, despite 

policies and legal actions taken in various countries, 

only since 2006, following publication of Stern 

Climate Change Economics Review. One reason for 

that has been the reaction of a clique of economists to 

the concerns and calls for action by climate 

researchers since the publishing of the first IPCC 

report in 1990. The answer was the misapplication of 

an instrument for prescriptive strategy created by 

equilibrium economists: the cost-benefit assessment. 

This article discusses the issue of how and why the 

focus of climate change economy shift from the 

single discipline cost-effectiveness analysis as shown 

by the 1995 IPCC Second Assessment Report to the 

subsequent IPCC 2001 and 2007 multidisciplinary 

unsafe assessment and radically distinct policy 

requirements for the 2006 Stern Review. 

 

Applying the traditional cost-benefit analysis, with 

certain exceptions, has produced policy requirements 

for insignificant carbon taxes and postponed actions 

until further data on the issue is accessible and R&D 

is performed to reduce the cost of any reaction. The 

fresh mainstream uncertainty analysis, however, 

indicates that a worldwide political choice on 

objectives to prevent dangerous climate change 

should be made as a matter of urgency, while cost-

effective and equitable policies and measures should 

be put in place immediately and strongly to speed up 

progress towards full worldwide economic 

decarbonisation. A social and political job is to define 

https://doi.org/10.32628/IJSRST1196511
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hazardous in this context. Implicit progress has been 

made towards the 2 ° C target of the European 

governments for average worldwide long-term 

temperatures above pre-industrial concentrations, the 

G8 50 per cent reduction of worldwide GHG 

emissions below 1990 concentrations by 2050 in line 

with the June of 2007 conference in Heiligendamm, 

Germany and the "profound cuts" in UNFCCC Bali's 

December 2007 action plan. The summary for 

policymakers for AR4 WG3 indicates the depth of 

the reductions. It shows six literature scenarios on 

the necessary scale. For a possibility to be below 

50:50, models indicate that worldwide CO2 emissions 

should be 50 to 85% below the level of 2000 by 2050 

and that they will be harmful (by sequestration and 

retention) by 2070. Therefore, the world should 

strive for complete decarbonisation by 2050 or earlier, 

if dangerous climate change is to be prevented, 

defined as a 2 ° C or lower increase. All industries in 

every single country should aim to prevent the 

atmosphere from emitting GHGs at the earliest 

feasible price. The AR4 WG2 Summary offers 

"excellence" trust in extensive mortality of coral reefs 

without urging intervention and appears to be 

important in hazards of loss of coral reefs and intact 

tropical rainforests. 

 

II.  METHODS AND MATERIAL 

 

Climate change agreements across the globe 

 

According to the IPCC, worldwide warming must be 

kept below 2 ° C, methane and other greenhouse 

gasses must be reduced in order to solve worldwide 

warming and decrease pollution by a quarter as 

opposed to 1990 and up to 2050, to decrease global 

warming by 2025. The countries in global terms unite 

in the fight against climate change with the 

Stockholm Declaration, the Rio Declaration, the 

Kyoto Protocol, the Montreal Protocol and the Paris 

Agreement. Global conventions and meetings such as 

Globally have been implemented by policymakers in 

their respective nations to remedy the damage 

already caused to an ecosystem. 

 

2.1 United Nations Conference on the Human 

Environment (Stockholm, 1972) 

 

In 1968-1969, the General Assembly adopted 

resolutions 2398 (XXIII) and 2581 (XXIV), which 

were designed to encourage and guide the world-

wide conference in Stockholm, in 1972. "Preventing 

and protecting the human environment" (Resolution 

2581 (XXIV) of the General Assembly: "The General 

Assembly, in 1972, decided to convene a Global 

Conference in Stockholm in order to act as a practical 

tool for promoting and providing guidance, in 1968-

69, in Resolution 2398 (XXIII) and 2581 (XXIV)." In 

1972. Protecting and improving the human 

environment and preventing its impairment 

"(Resolution 2581 (XXVI) of the General Assembly.31 

Stockholm has been a first study of the global human 

impact on the ecosystem to build a fundamental 

common perspective of how the task of preserving 

and enhancing the human environment can be 

tackled. The Stockholm Declaration therefore mainly 

includes broad environmental policy objectives and 

objectives, rather than full normative positions. 

However, after Stockholm, there has been a dramatic 

increase in worldwide knowledge of environmental 

issues, as has adequate international environmental 

legislation. At the same moment, international 

environmental activism's focus on media-specific and 

cross-sectoral regulation and the synthesis of 

financial and growth factors in environmental 

decision-making has gradually extended beyond 

transboundary and global commons problems. The 

international community thus faced the challenge of 

systematizing and restoring current environmental 

normative standards, as well as the courageous posing 
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of legal and political foundations for sustainable 

development at the time of the Rio Conference. In 

this vein, UNCED was expected to draw up the "earth 

charter," a solemn declaration on legal rights and 

obligations concerning the environment, as part of 

the 1982 UN General Assembly World Nature 

Charter (General Assembly Resolution 37/7). 

Although the consensus text that arose at Rio was not 

the initially envisaged lofty paper, the Rio 

Declaration, which reaffirms and builds on the 

Stockholm Declaration, has nevertheless 

demonstrated to be a significant economic legal 

landmark.31 

 

This meeting lifted consciousness of a hitherto little 

talked about problem from a generation, the 

worldwide environment. The Stockholm Conference 

has unified the environment worldwide and helped 

establish the United Nations Environment Program 

(UNEP). The meeting and its aftermath produced the 

global nature of the atmosphere recognized and 

brought the concept of the development-

environment partnership. It has been said that the 

only way to join the world's nations is to confront a 

common foe; perhaps that obstacle will be 

environmental degradation. 33 

 

2.1.1 Implementation of the Stockholm Declaration 

 

Implementing the treaty at all stages of the 

population (municipal, national, national) is a great 

chance to promote improvements in economic, 

occupational, government health and food strategies. 

But there are huge difficulties. 

 

Although some nations were originally unwilling to 

agree, the treaty was lastly developed as a vibrant 

legal tool; for example, it provides for potential 

inclusion of fresh drugs with POP features. A 

precautionary' strategy' is also introduced in Annexes 

A, B or C to cover additional POPs. Calls for the 

inclusion of polybrominated biphenyls (PBBs), 

hexachlorocyclohexanes, hexabromobiphenyl and 

PAHs in the treatise, amongst others, were issued. In 

order to take effective action, developed countries 

will have to provide financing and technical support 

in the least developed countries.41 

 

The European Commission appears committed to 

supporting transforming markets with technical and 

economic support for emerging countries and nations. 

In order to reduce use and dispersion of POPs to 

China, Canada has developed a contribution of 

$200,000. DDT is still produced by China and India. 

The pace with which they will implement it is 

unsure, even if they ratify the Treaty. Note also the 

need to develop a national implementation plan (NIP) 

for each Party to the Stockholm Convention 

describing the way it fulfils the contract's obligations. 

The authorities need to develop NIPs within two 

years of their entry into force. The NIP should 

provide a framework for the systematic and 

participatory implementation of main policy and 

regulatory reform, capability building and investment 

programmes. 

 

Developing nations and nations with transitional 

economies are qualified for NIP execution capacity 

building assistance. The Global Environment Facility 

provides funding for these projects. In order to 

strengthen the domestic ability to handle POPs and 

to implement the Convention, the GEF has laid out 

certain rules for activities which permit the 

Stockholm Convention and has endorsed the project 

"Developing National Implementation Plans for POP 

Management."41 
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2.2 The Montreal Protocol (1987) 

 

The main cause of depletion of ozone layer has now 

been recognized in the world as chlorofluorocarbons 

(CFCs) and other ozone-depleting substrates (ODSs). 

Molina and Rowland6 first acknowledged the 

opportunity for stratospheric ozone depletion by 

CFCs in 1974, thus giving an'' early warning'' This 

science alert resulted in decreases in ODS emissions 

through citizen action and domestic laws7 8. A decade 

later it became more worrying to find the ozone 

holes over Antarctica9 and the subsequent 

distribution to ODSs10. ODSs ' significant threat to 

the ozone layer was formally recognized by the 

Montreal Protocol of 1987 and provided a structure 

to reduce and progressively eliminate the global 

production and consumption of ODSs. Significant 

reductions in the manufacturing, use, emissions, and 

atmospheric levels ofCFC-11, CFC-113, methyl 

chloroform, and several other ODSs4,2,3,5 have 

happened under the Montreal Protocol and domestic 

laws, and proof for regeneration of stratospheric 

ozone4,18 has emerged. In a'' universe prevented'' 

lacking the early alert in 1974 and the 1987 Montreal 

Protocol, the ozone layer's depletion would probably 

be much higher than it has been experienced in 

today's globe. ODSs and their replacement 

fluorocarbons are also green-house gasses19–24, 

contributing to environmental radiative pressure (RF). 

Actions to phase out ODSs and/or boost the use of 

replacement gasses under the Montreal Protocol thus 

have implications for climate forcing. Previous 

studies have recognized that continuing growth of 

the ODS emissions will lead to significant increases in 

instant radiation or climate warming19-22,24-27, 

even if the depletion of ODS ozone is counteracting 

forcing28. In particular, reductions in the ODS level 

in the atmosphere also assist to preserve the climate 

in order to protect ozone. This dual protection of 

ozone and climate under the Montreal Protocol 

requires a thorough assessment, especially as the 1997 

Kyoto Protocol29 of the UN Framework Convention 

on Climate Change entered into force in February 

2005.1 

 

2.2.1 Implementation of the Montreal Protocol 

 

By the end of this millennium, the ozone layer is 

anticipated to rebuild as the Montreal Protocol goes 

into full and permanent application. Without this 

Treaty, the deployment of ozone would have 

increased tenfold in comparison to current levels, 

leading to million additional cases of melanoma, 

additional cancers and eye cataracts by 2050. An 

estimated 2,000,000 people are saved from skin 

cancer every year by 2030 under the Montreal 

Protocol. 

 

To date, the Protocol Party's 1990 levels have phased 

out 98 percent of ODS globally. Because most such 

products are strong greenhouse gasses, an important 

contribution to the protection of the global climate 

system is also made in the Montreal Protocol. 

Between 1990 and 2010, the treaty control 

regulations plan to have 135 gigatons of CO2, or a 

total of 11 gigatons an annual amount, reduced 

greenhouse gas pollution. 

 

According to Kigali's amendment, HFC-restrictive 

emissions are expected to be reduced under the 

Montreal protocol in the form of greenhouse-gas-

equal exports of up to 105 million tonnes of coal 

dioxide, thus contributing to prevent global 

temperature rises of up to 0.5% Celsius in 2100. The 

Montreal Protocol is also a major contributor to the 

UN Sustainable Development Goals. 

 

Due to all these factors and more, the Montreal 

Protocol is considered to be one of the most efficient 

environmental agreements of all times. The protocol's 
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achievements since 1987 are unparalleled and remain 

an inspiring example of the achievements of 

worldwide co-operation.42 

 

2.3 United Nations Conference on the Environment 

and Development (UNCED) (Rio de Janeiro, 1992) 

 

On the 20th anniversary of the Stockholm 

Conference on Human Environment, officials from 

178 countries, non-governmental organizations 

(NGOs) and other stakeholders (about 30,000 in total 

including press participants) gathered in Rio de 

Janeiro to address worldwide environmental issues 

that would become essential to policy execution. The 

meeting attempted consensus on concrete policies to 

balance financial activity with planet security to 

guarantee a sustainable future for all 

individuals.37 The first UN Environment and 

Development Conference – short UNCED, but better 

known as the "Earth Summit" after three days – 

marked the culmination of two-and-a-half years of 

world collaboration showing the most responsible 

plans for human life. 38 

 

The United Nations Conference on Environment and 

Development (UNCED) was held in Rio de Janeiro 

from 3-14 June 1992. This meeting focused on the 

state of the worldwide climate and the connection in 

a political sense between economics, science and the 

environment. The meeting ended with the Earth 

Summit, which brought together representatives 

from 105 countries to show their dedication to 

sustainable development.33 

 

Several global environmental agreements have 

existed since the 1972 convention, a range of which 

have been approved by Canada. These include the 

Great Lakes Water Quality Agreement of 1978; the 

Geneva Long Range Transboundary Air Pollution 

Convention of 1979; the Helsinki Agreement of 1985 

(a 21-nation undertaking to decrease sulphur dioxide 

pollution); the Montreal Protocol on Substances 

Depleting the Ozone Layer of 1988; and the Basel 

Convention on Transboundary Movements of 

Hazardous Wastes of 1989. 

 

Over 130 nations ratified the UNCED Convention on 

Climate Change and the Convention on Biodiversity. 

Delegates also agreed on Agenda 21, an action plan to 

grow the earth in a sustained way through the 21st 

millennium and an extensive declaration of the 

values for forest safety.35 The Rio Declaration was 

recognized without amendment, by all the countries 

current, as a non-binding declaration of wide 

environmental policy values. New global networks 

for implementing and supervising contract execution 

have been formed, both officially and casually. 

 

Ultimately, the UNCED discussions were in money. 

The industrialized nations have it and from emerging 

countries they want it. If the industrialized countries 

want environmental safety, they have to be ready to 

pay for it. The conflicts between wealthy and poor 

and the financial differences behind them were at the 

heart of every important debate.36 

 

2.3.1 Implementation of United Nations Conference 

on Environment and Development (UNCED) 

 

The Rio Conference gave prominence on the political 

agenda to environmental issues. It spelled out the 

questions, even though it did not have all the answers 

and informed about the issues a whole generation of 

policymakers, government officials, industry and the 

people. It also repeated the call for global 

collaboration on environmental issues first heard in 

1972. 

 

Agenda 21 is the next century's environmental action 

plan. It is not legally binding, but is the foundation 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Priyanka Gajabe et al Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 112-122 

 

 

 

 

 
117 

for a fresh global relationship for global sustainable 

development and preservation of the environment. 

 

Agenda 21 was the main general paper that came out 

of Rio and was designed to address some of the basic 

resource degradation and development aid issues. It 

discusses many problems relating to worldwide 

sustainability and contains key sections linked to 

funding, technology transfer execution and 

organizational follow-up to UNCED.39 The primary 

objective of Agenda 21 is to guarantee that growth 

continues in a viable way: "The scheme of rewards 

and penalties that motivate economic behaviour must 

be reoriented to become a stron.40 Another objective 

is eventually to eliminate poverty worldwide by 

improving energy and natural resource management 

and improving the quality of lives by securing access 

to housing and clean water, wastewater and strong 

waste therapy. Agenda 21 also seeks sustainable use 

of global and regional resources such as atmospheres, 

oceans, seas and freshwater, and marine organisms. 

The ultimate objective is to improve chemical and 

waste management. It is projected that one-third of 

third world fatalities are triggered by human or 

industrial waste contaminated meat and water. 

 

Although UNCED's 154 involved states ' agreed terms 

are well represented in the five main contracts, 

individual states ' positions are not. The five most 

important UNCED nations could sum up their 

behaviour as follows: Canada, "do it;" USA, "delay it;" 

Germany, "control it;" Japan, "fix it;" and India, "sell 

it." 

 

Canada took part in all the debates, pledged to 

rapidly ratify the conferences, and made a real 

attempt to make the Earth Summit a success. In 

recent years, Canada has implemented numerous 

initiatives to support its commitment to the 

environment, such as the National Round Table on 

the Environment and Economy, the Environmental 

Choice Program and the National Packaging Protocol. 

The Green Plan launched in 1990 is a major 

commitment to Canada. It sets out goals and plans for 

a variety of operations, similar in spirit to Agenda 21. 

 

2.4 The Kyoto Protocol (1997): 

 

Kyoto is a global arrangement to reduce emissions of 

carbon dioxide, CO2, the largest greenhouse gas 

emissions and five other compounds, none of which 

is ODS. The fact that the Kyoto Protocol does not 

contain ODSs and that the Montreal Protocol has no 

formal climate variables provides reason to consider 

prior and new ODS emission scenarios and their 

substitution, as well as their importance to the 

anthropological RF. The entry into force of the Kyoto 

Protocol on 16 February 2005 was a result of 

international climate change concerns. This 

comprises legally binding emission targets for 

industrialized countries to be achieved during 2008-

2012 (the so-called Kyoto commitment period). The 

proponents of the protocol greeted this as a 

breakthrough in global climate strategy as they 

committed important emission reductions to 

developed world commercial-as-usual emissions 

under the original rules and (ii) created a 

comprehensive worldwide structure for further 

expansion and further climate protection activities15. 

The Protocol sets obligatory GHG emission targets 

that can be enforced. Initial emission reductions for 

involved countries ranged from-8 to+ 10 percent of 

the 1990 prices, whereas the overall reduction goal 

was 5 percent below that of 1990 from 2008 to 

201211. At the time of the first engagement in 2012, 

the Protocol has been modified for a second 

commitment period; the new overall target for a 

decline of 18% was below 1990 levels by 2020.12 

Three procedures for decreasing GM emissions are 

the focus of the Protocol, namely Joint 
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Implementation (JI), the Clean Development 

Mechanism (CDM) and the ITC.12 

 

2.4.1 Implementation of the Kyoto Protocol 

 

The United Nations Framework Convention on 

Climate Change (UNFCCC) Kyoto Protocol entered 

into effect on 16 February 2005. In the original 

engagement era from 2008 to 2012, the 37 most 

industrialized countries of the 146 nations ratifying 

the agreement decided to decrease their GHG 

emissions below 1990 rates. At the Buenos Aires 

Conference of the Parties in December 2004, 

negotiators produced little progress towards 

consensus on post-2012 guidelines. While big 

developing countries like China, India, and Brazil are 

emitting significant and rising quantities of 

worldwide GHGs, emerging nations do not presently 

have a duty to decrease emissions. During the last 

three Conferences of the Parties to the Climate 

Convention (COPs 8, 9 and 10), the problem of 

developing nation obligations was already 

controversial. The continuity of the Kyoto Protocol 

after 2012 may rely on the consensus reached on this 

problem between Annex I and emerging nations. 

Annex I countries are permitted to achieve certain 

emission reductions by investing in energy and tree 

planting projects (reforestation and forestation) 

through the "Clean Development Mechanism" to 

reduce GHG emissions in developing countries. But 

countries that are experiencing or at danger of large-

scale deforestation, like Brazil, Indonesia, Bolivia, 

Peru, Columbia, and Central African nations, have no 

motivation to decrease or prevent deforestation 

emissions. There is a definite need for significant 

rewards for developing. ping nations to engage 

meaningfully in the near-term reduction of emissions 

while maintaining the guiding principle of "common 

but distinguished obligations" of the UNFCCC.31 

Following years of inability to achieve global 

agreement on an action strategy to substitute the 

Kyoto pact, United Nations. Negotiators decided four 

years earlier in Paris that all countries would 

function to maintain this century's global 

temperature "well below" 2 degrees Celsius above 

pre-industrial concentrations and to create severe 

attempts to maintain it rising to just 1.5 degrees. 

 

In particular, further financing has been promised to 

reduce emissions to emerging nations, and new 

structures have chosen to report emissions and 

mitigation measures for national However, President 

Donald Trump deleted his country, which 170 

countries have since endorsed, including all major 

developed and economic emergent, from the Paris 

Agreement, leaving America the only major polluter 

to choose. greenhouse gases. President Donald Trump, 

however, removed his nation from the Paris 

Agreement, which has since been approved by 170 

nations, including all the main advanced and 

emerging economies, leaving the United States as the 

only significant polluter to opt out. 

 

The United States before Kyoto. Congress warned 

that, unless an accord was reached to force 

obligations to developing nations such as China and 

India, America would not ratify the Kyoto Protocol. 

The accord was scarcely reached when U.S. 

Congressional representatives in Kyoto, who had 

resisted it said it would never float. U.S. gas and 

petroleum lobbies pressure to scrutinize the treaty 

was strong in advance and announced America's 

withdrawal in 2001 when George W. Bush became 

President. 

 

For the other nations in February 2005 the Kyoto 

Protocol came into effect. Tentative attempts at 

reaching another arrangement including emerging 

nations, in particular between the US and a fast-
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growing China, started to create conflict. At the end 

of 2012 of the first phase of the Kyoto Protocol, Doha 

decided to extend the duration to 2020. However, 

only 88 of the initial Kyoto signatories approved the 

Doha amendment as early as last months, which 

would maintain its decrease objectives for the Kyoto 

Protocol by 2020. At least 144 states in the Kyoto 

Protocol are required to make the amendment.30 

 

2.5 The Paris Agreement (2015) 

 

The UNFCCC Agreement to maintain global 

temperatures below 2 ° C above pre-industrial 

concentrations achieved in December 2015 to a 

mitigation agreement on climate protection, called 

the Paris agreement. The agreement will be enforced 

30 days after 55 countries have ratified the Treaty. 

The 55 countries must account for at least 55% of the 

world's emitions.13 On 4 November 2016, the Paris 

Agreement entered into force. There were 197 

signatories to the Paris Convention as of 24 July 2018, 

of which 179 joined the statement representing 55% 

of global exports.14 

 

The Paris Agreement builds on the Convention and 

for the first time brings all nations into common 

support with greater assistance to assist the 

developing countries to make ambitious efforts to 

combat and adapt to climate change. A new path in 

the global climate effort has therefore been identified. 

By keeping the global temperature well below 2 ° C 

above pre-industrial concentrations in this Millionth 

anniversary and by attempting to further reduce the 

temperature increase to 1.5 ° C, the Paris Agreement 

mainly aims at reinforcing the global response to the 

danger of climate change. Furthermore, the 

agreement seeks to increase the ability of countries to 

deal with the impacts of climate change. To 

accomplish those ambitious targets, appropriate flows 

will be put into practice in order to foster action 

among emerging nations and the most vulnerable 

countries in line with their own internal objectives. 

In addition, an enhanced capacity building system 

will be established. The Agreement also provides for 

enhanced action transparency and a sounder 

transparency framework. 

 

2.5.1 Implementation of the Paris Agreement 

 

The Paris Accord came into force on 12 December 

2015 at its 21st session, held in Paris from 30 

November 2015 to 13 December 2015, of the 

Conference of the Parties to the United Nations 

Framework Convention on Climate Control. The 

agreement may be authorized by States and domestic 

economic integration organizations Parties to the 

United Nations Framework Convention on Climate 

Change in compliance with Article 20 at its United 

Nations Headquarters in New York from 22 April 

2016 to 21 April 2017. 

 

In accordance with the Paris Convention Japan 

promised to cut emissions by 26% below the 2013 

levels by 2030, which climate experts have criticized 

as insufficient to keep global temperature rises below 

2° C. Under the Paris Convention, by 2030 Japan has 

pledged to reduce its emissions to 26 percent below 

2013, which climate scientists have criticized as being 

insufficient to maintain a below 2-degree increase in 

global temperature. Ministry of the Environment 

figures show that Japan's full greenhouse gas 

revenues fell by 2.9% in fiscal 2015 and by 6% in 

2013 in Paris, but still were about 4 percent higher 

than the founding year of the Kyoto Protocol in 

1990.30 

 

III. RESULTS AND DISCUSSION 

 

Politicians across the globe have come up with fresh 

concepts and opportunities to solve the impacts of 
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climate change after various statements and meetings. 

New policies were created and the ancient policies 

modified in order to further reduce climate change 

and its adverse effects on the environment. 

With regard to the baseline scenario, fresh models 

were created for the future ODS regulation as the 

Montreal Protocol recognizes the importance of 

improving its dual ozone and climatic benefit. The 

parties first considered this in 1999 when the Kyoto 

Protocol was enacted, but it was not yet in effect. 

During international meetings and decision-making, 

the Parties to the Montreal Protocol have seen 

options to further reduce ozone depletion while 

reducing environmental stress incidentally. Some 

important cases include:(i) continue to develop the 

phase-out of HCFC and use of low GWP substitution; 

(ii) Collection and disposal of old cooling, air 

conditioning and heat insulation material materials 

discovered in antique cooling banks; and (iii) 

Assessment of the technical and financial feasibility 

of further overall reduction of ODS pollution. 

Emission reductions in compounds, such as CFC and 

HCFCs, with reducing emissions or expected phase-

outs in the next several decades, are generally less 

effective than those with increasing concentrations of 

emissions or enhanced emissions. 

 

The adoption of such an instrument under the 

Protocol would encourage policy-making in 

developing countries to monitor deforestation and 

allow tropical countries to take an important role in 

preventing dangerous climate interaction. The 

progress towards emission goals has been mixed since 

the entry into force of the Paris Accord. The Chinese 

authorities announced their outstanding 

advancement in reducing emissions of greenhouse 

gasses and said that China had met its commitments 

in 2017 for 2020. In 2018, the EU officials, for 

example, reported that all Member States have fallen 

behind when it came to attaining their targets ; 

Sweden, Portugal and France have taken the most 

steps by 2018, attaining 77%, 66% and 65%, 

respectively, of the 2020 objectives. U.S. advances 

were less evident. Some surveys found that changes 

to U.S. climate policies impeded the country from 

attaining its climate goals, while others claimed that 

higher greenhouse gas legislation was being 

introduced in many of the U.S. cities and nations that 

allowed the country as a whole to remain on track. 

Despite these research, several worldwide research 

agencies have noticed ongoing increases in coal 

emissions. The Rhodium Group reported a 3,4% rise 

in US emissions in 2018, with a 1.6% rise in global 

coal dioxide, primarily flat, between 2014 and 2016, 

and a 2.7% rise in 2017 and 2018 respectively. 

 

IV. CONCLUSION 

 

The concept of sustainability has been modified for 

greener and cleaner Earth by many nations. Scientists 

worldwide have worked jointly to enforce these 

international treaties and their agreements to lower 

their country's emissions. Such agreements and 

conventions definitely led countries to acknowledge 

environmental problems, address areas and mitigate 

initiatives in the direction of a greater future for the 

planet and its community together with their people. 

 

The future of Kyoto is indefinite, but the global 

climatic change has no bearing on tropical 

deforestation. There is still time for scientists and 

policy-makers to exploit what definitely is one of the 

greatest opportunities for global carbon trading today 

to safeguard tropical forests before the benefit of the 

Kyoto Protocol rises in burn. There may be 

international conferences, but preventive measures 

are the step every country wishes to take because 

evasion is always larger than remedial action. 
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es?knwr xhfrdkO;s nkEiR;thou fofo/k fp=e~ 

lksfu;k 

'kks/k Nk=k] laLÑr foHkkx 

lukru /keZ egkfo|ky; 

eqt¶Qjuxj ¼mŒçŒ½ 

 

egkdfo dkfynkl% laLÑr ok³~e;s vfr izfl)a Hkklqja jRue~A laLÑr lkfgR;s dkfynklh; 

xzUFks"kq es?knwre~ bfr foizyEHkÜkàxkj iz/kkua xhfrdkO;e~ vfLrA laLÑr Hkk"kksifu"k)s"kq bZn`'kL; dkO;L; 

[k.MdkO;e~ p lans'kdkO;e~ bfr izflf)%A vk/kqfud le;s xhfrdkO;e~ bne~ mP;rs ;rksfLeu~ dkO;s 

ekuo eul% euksxrkuke~ Hkkokuke~ ,oa Hk~il`oe~ vuwHkw;rsA v= dqcsj'kkisu vLr³~xfer efgEu% 

dL;fprA dÙkZO; foeq[kL; ;{kL; fojg O;Fkk o.kZua Ñre~A oSnehZjhfr% vFkkZUrjU;kl peRdkj%] 

eUnkØkUrk NUn%] izdrs ekuohdj.ke] miek;k vkLoknue~] vydk;k yksdksÙkj o.kZua] 

fojfg.;k ;f{kO;k o.kZu] ;{kL; lans'k bR;fnuka fofo/k o.kZua vL; xzUFk#i oSf'k"V;kfuA 

vL; xhfrdkO;#i Hkk"kk vrho izk´~ty] lqe/kqjk] izlknxq.kkfUork pA dYiuk pje.kh;k] 

vf}rh;k] vfHkuok] dkseyk o.;Zfo"k;kuqdwyk pA izcU/ks·fLeu~ ,d ukjhozrL; ;{kL; 

ifrozrk;k ;{ko/ok foLrjs.k o.kZu dqoZrkA dkfynklsu nEiR;ks% izse izfr egrh fu"Bk ;Fkk izÑrhÑrk 

rFkk miLFkkif;rqe b";rsA ;{k;{ko/oks% nkEiR; izsE.kks o.kZuefLeu xhfrdkO;s dfork fuiq.kr;k 

Ñre~A jkefx;hJes fLorks ;{k% Lodh;ka Hkk;kZa izfr es/k ek/;esu lans'k izs"k;frA vr~ Hkk;kZfojgs ;{kk 

nkS cY;su vHkor~A 

Þdud oy; Hkza'kfjDr çdks"B%ß ¼iwoZes?k 2½ 

;n;fi l dkeh rq vfLr] fdUrq rL; dkeks·fi ukijka dkefi lqUnjhe~ vfi rq Lodh; 

Hkk;kZeso fo"k;h djksfrA nkEiR; izsE.k ,dkxzRoe~ ,dfu"BRoa psRFke~ vr~ izfr ikn~;rsA l vk"kk<ekls 

es?k ǹ"Vok HkkokZ;k% Ñrs O;xzks HkofrA 

dfo dkfynkl% ;{kL; fojgkoL;ka o.kZ;u~ dfo dFk;fr& 
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Þes/kkyksds Hkofr lqftukS·I;U;kFkko`fÙk psr%A 

d"Bk'ys"kç.kf;fu tus fda iqunwZjlaLFksAAß ¼iwoZes?k&2½ 

;{k;{k o/oks% nkEiR;izsfE.k mRd.Bk;k% R;kxxL; rFkk p ,dkReHkkoL; ,o izk/kU; 

fo/;rsA ;n~;fi ;{ko/kq% fojgs.k Ñ'krjk l´~tkrk] rFkkfi lk Lofiz;reL; ea³~x~ykFkZ nsoku~ iwt;frA 

vkyksds rs fuirkfr iqjk lk cfyO;kdwyk ok ¼mŒesŒ 22½ 

vU;s vfi LFkkus ;{ks Lo nf;rka thfork yEcukFkhZ gsro% es?k le>s Lodq'kye;h 

izsf"kroku~izR;klUus uHkfl nf;rk thfork yEiukFkhZ thewrsu Lodq'kye;h gkjf;";UIro`fre~A lizR;xS% 

dqVtdqlqeS% dfYirk/kh; rL;S izhr% izhfrizeq[kopua Lokxra O;ktgkjA 

lk fojfg.kh fiz;reL; izR;kxeuis{kek.kk vk'kkcU/keoyEcL; df'pn~ fnolku~ ;ki;sn~ 

bR;krks·;a fojgh ;{kks es?ka dFk;frA 

rka pko';a fnol x.kukrRijkesd iRuh&e.;kiRukefo/oxfrnZ{;fl Hkzkr`tk;ke~A vk'kkcU/k% 

dqlqeln`'ka izk;'kks;³~x~ukuke~ ln;% ikfr iz.kf;ân;a foiz;ksxs :.kf)A ¼iwoZes?k½ 

ifrfojg lk dsu izdkjs.k jtuha ;ki;fr bfr ;{kqeq[kkr~ Kk;rs& 

uhrk jkf= {k.k bo e;k lk/kZfePNkjrS;kZ rkesoks".kSfoZjgegrheJqfHk;kZi;Urhe~A ¼mŒesŒ 26½ 

rL;k nq%[ka n`"Vok futhZo% es?k vfi jksnua dfj";fUr& 

RokeI;óa uotye;a ekspf;";yo'pe~A ¼mŒesŒ 30½ 

fojgh ;{k% rq"kkjkfæokrku vkfy³~x~fr ;rks fg fiz;reka laLi`'; rs vkxrk bfr fofpUr;& 

vkfy³~x~;Urs xq.kofr e;k rs rq"kkjkfæokrkZ%A 

iwoZa Li`"Va ;fn fdy Hkosn³~x~esfHkLrosfrAA ¼mŒesŒ 44½ 

nkeiR;thous la;ksx'p fo;ksx loZle;s mifLFkrkA la;ksx le;s losZ oLrqu% lq[kdkjh HkofrA 

dkO;izdk'kdkj% uoe~ mYykls vuqçklmnkgj.ks vL; 'yksd çLrqr dqoZfUrA vLl la;ksx] 

fo;ksx n'kk lE;d~ o.kZua çLrqra djksfrA 

;Lp p lfo/ks nf;rk nongu Lrqfgu nhf/k frLrL;A 

;L; u lfo/ks nf;rk nongu Lrqfgu nhf/kfrLrL;AA 

vU;s vfi LFkkus Loea dkfynklsu vfHkKkusu 'kkdqUrye ukVde/;s foç;ksx le;s ukf;dk 

n'kk dL; çdkjs.k Hkofr o.kZua djksfrA 

vUrZfgrs 'kf'kfu lSo dqeq}rh es n`f"Va o uUn;fr laLej.kh; 'kksHkkA 

b"Vçokl tuhrkU;cyk tuL; nq[kkfu uwuefr ekrz lqnq%[k lgkfu ¼4@3½ 
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es?knwrs dkO;s dkfynkL; dF;rs ekuo% fo;ksx le;s O;ogkj'kwU; o Hkofr rsu dkj.ksu l% 

psru lk/;eFkZ dFkepsrsusu dkjf;rqa ço`r bR;sis{kk;ka dfo le/krs& 

/kweT;ksfr lfoye#rka lafuikrk% Do es?k% lans'kkFkkZ% Do iVqdj.kS çkf.kfHk% çki.kh;k%A 

bR;kSRlqD;knifjx.k;Uxqg;dLra ;;kps dkekZÙkkZ fga çÑfrÑik.k'psr ufprus"kqAA 

;f{k.kh xq.kofr rFkk p dY;k.kh vklhr~A lk iR;q% dY;k.kke~ ,o bPNfrA ,oeso ;{kLo 

ân;s·fi Lodh;k Hkk;kZ;k% Ñrs izsekfr'k;ks n`';rsA izFkerks ;kSouL; vkosxjUra drZO;P;qrHkdjksr~A 

ijUrq o"kZHkksX; fojg:is.k izk;f'prsu fo'kksf/kr% l% vUr% fdefi ifjo`fra xr%A fojgkoLFkk ,o 

fud"kLo#ik ;lk ijhf{kr% izsfedks nkEiR;izsE.k% ijkdk"Bka izkIrksfrA ;Fkk dqekjlEHkos egkdkO;s] 

'kkdqUrys ukVds rFkk es?knwrs·fi ,rnso rRoa dfouk izdkf'kre~A vr ,o lEHkksxkdk{kk vfi 

foizyEHkxrka osnuksa izfr v³~x~Hkkoeklsors bfr rL;k oLrqHkwrk;k vfi xkS.kRoeso lwfpre~A 

;{ko/kw% ;{kL; f}rh;a thforefLrA ifrfojgs lk pØokdfojgs pØckdho thoua ;k;;frA 

rka tkuhFkk% ifjferdFkk thfora es f}rh;a 

nwjhHkwrs ef; lgpjs pØokdhfeoSdke~AA ¼mŒesŒ 20½ 

Hkk;kZizskE.kZ O;xzks% ;{k% izFkea Hkk;kZ;k% dq'kyeso KkrqfePNfr& 

vO;kiUu% dq'kyecys i`PNfr Roka fo;qDr 

iwokZHkk";a lqyHkfoinka izkf.kukesrnso%AA ¼mŒesŒ 38½ 

çÑR;ka Hkk;kZ;k% lkn`';eizkI; l% i{k% f'kyk;ka /kkrq jkxS% Hkk;h;k% iz.k;dqfirkekÑfra jp;frA 

fdUrq rFkk dqoZr% vfi rL; us=;ks% vJqizokgks fujljfrA ;su l vkys[;gkjs.kkfi fiz;;k lg esyua 

izkrqeleFkksZ HkofrA lLoius·fi HkkikZfy³~xudkeu;k Lockgw izlkj;frA Hk;kZ;k Ñrs rL; nq%[kkfr';a] 

O;xzrka p i';UR;ks ounsO;% vfi #nfUrA ;{kks Hkk;kZ/keso thofr] rFkk p fiz;kefi /kS;Z /kkj.kk; 

mifn';frA 

uUokRekua cgq fox.k;UukReoSokyEcs rRdY;kf.k Roefi furjka ek xe% dkrjRoe~A 

dL;kR;Ura lq[keqiura nq%[kesdkUrrks ok uhpSxZPNR;qifj p n'kk pØusfeØes.kkA 

¼mŒesŒ 46½ 

nkeiR; thous iq=efgek egÙoL; egkdfo HkoHkwfriz.khr mÙkjkepfjrs dFk;rs& 
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izlo% [kyq izd"kZ i;ZUr% lsgL;A ija pSrnU;ksU; la'ys"k.ka firzks%A 

vUr%dj.k rÙoL; nEiR;ks% lsglaJ;kr~ vkuUnxzafFkjsdks·;e iR;fefr iB~;rsA 

mÙkjjkepfjr ¼3@7½ 

ekuothous Lrh'p iq#"k% lEiwjd #is.k HkofrA rs"kke~ e/;s df'pn~ foHkktdjs[kk% lEHko u 

vfLrA ekyrhek/ko ukVds nkeiR;izseL; bfr #is.k ifjHkkf"kra% vfLr& 

çs;ks fe=a cU/kqrk ok lexzk] losZ dkek% 'ksof/kthZfora okA 

L=h.kka HkrkZ /keZnkjk'p iqalfeR;U;ksU; oRl;ksKfrejUrqAA 

¼ekyrh ek/ko] 6@18½ 

HkoHkwfr% mÙkjkepfjrs nkeiR;thouL; fo'kn o.kZua vfLrA ;s"kka jke&lhrk;ks% vkn'kZ 

nkEiR;izseL; izrhd #is.k iznf'kZre~& 

O;fr"ktfr inkFkkZukUrj% dks·fi gsrquZ [kyq cfg:ik/khUçhr;% laJ;UrsA 

fodflr fg ir³~x~L;ksn;s iw.Mjhda] æofr p fgej'ekoqn~xrs pUædkUr%A 

¼mŒeŒ 6@12½ 

nkeiR; thous iRu;k% egÙoa orZrs dFk;rs& 

b;a xsgs y{ehfj;ee`rofrZuZ;u;ksA jlkoL;k% Li'kksZ oiqf"k cgqy'pUnujl%A 

v;a ckgq d"Bks f'kf'kjel`.kks eksfDrdlj% fdeL;k u çs;ks ;fn ijelâLrq fojg%A 

¼mÙkjjkepfjr 1@38½ 

jke p lhrk;ks% nkEiR;&Hkko% vkn'kZ#is.k lEiw.kZ ukjds ifjy{;frA ;Fkk& 

Roa thfora Roekfr es ân;a f}rh;a Roa dkSeqnh u;u;ksje`ar Roe³~xs~A ¼3@31½ 

vr nEirh ijLij fojfgrkS thoukoyEcuj fgrkfoo orsZrsA mHk;ks% Ñrs ijLija dq'kyL; 

vfHkKkuko';da orZrsA nkEiR;L; b;eso lk/kuk] izsE.k% v;eso loksZRÑ"kV% vfHkyk"k% ;r fiz;% 

ldq'ky% fr"BrqA ,rnfrfjP; es?knwrdkO; fo'ys"k.kkn~ nkEiR;L; LokHkkfoda /keZ};a izrh;rsA 

izÑra nkEiR;a u dÙkZO;kuUrja iz.kf;u vkSnklhU;a L;kr~A xk<iz.k;sukfi tusu Lokf/kdkj 

iz;Ursu u Hkfor.;e~A rsu [kyq ;{k% dqcsj'kkiknLrxfer efgek l´~tkr%A 

nkEiR;L; LoHkkoks·;a ;r~ lEHkksxkis{kr;k foizyEHksu ,o izsE.k% ifjikd%A lEHkksx Üka`xkj% 

dkfynklsu uksisf{kr%A vr ,o ;{kL; dkeokL;k;k% o.kZuefi rsu lfoLrkja fofgre~A ijUrq 

foçyEHksogkjs.k lEHkksxL; izxk<rjs LFkkf;fu izsfE.k mÙkj.keso nkEiR;efgEuks y{k.ke~A 
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ifj'khfyr xzUFk lwph 

 

1- dkfynkl%] es?knwre~ lEiknd& rj.kh'k >k% jkeukjk;.k yky fot; dqekj] bykgkcknA 

2- dkfynkl es?knwr lEiknd& jkerst ik.Ms;A 

3- HkoHkwfr] mÙkjjke pfjr] dfiynso f}osnh] jkeukjk;.k yky fot; dqekj] bykgkcknA 

4- vfHkKku 'kkdqUrye~] dfiynso f}osnh] lEiknd& izdk'ku& jkeukjk;.k yky] fot; dqekj] 

bykgkcknA 

5- dkO; izdk'k] lEiknd& Jhfuokl 'kkL=h] izdk'ku& lkfgR; Hk.Mkj] esjBA 

6- egkohj pfjr] HkoHkwfrA 
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ABSTRACT 

 

As the Edo State Branch of the Nigerian Institution of Surveyors (NIS) has decided to align with the agency 

(Edo Geographic Information Service) that is responsible for the processing of Certificate of Occupancy to be 

determining positions in the UTM system, the coordinates of the existing controls in the State have to be 

converted to UTM coordinates using conversion software. Consequently, this paper presents detailed 

procedures for the application of AllTrans and Columbus software for positions conversion between NTM and 

UTM systems in Minna datum. The Minna datum properties, as well as the NTM and UTM parameters, have 

been detailed for effective use. The step by step procedures to consider when applying the software have 

enumerated. It was recommended that the Edo State branch of the institution (NIS) should get the full and the 

latest version of the software. It was also recommended that there should be a lecture for the practical 

demonstration of the detailed procedures. 

Keywords: Coordinates, Conversion, NTM, UTM, AllTrans, Columbus, Software, Minna Datum, Clarke 1880 

 

I. INTRODUCTION 

 

The Edo State Government of Nigeria has established 

an agency responsible for the processing of Certificate 

of Occupancy. The agency known as the Edo 

Geographic Information Service uses orthophotos for 

positions determination. The orthophotos were 

georeferenced with Universal Traverse Mercator 

(UTM) coordinates in Minna datum. Thus, the 

positions determined by the agency using the 

orthophotos are in UTM. The system does not have a 

frame to realize it in the State. 

Over the years, positions of points have been 

determined in the State by Surveyors in the Nigeria 

Traverse Mercator, NTM (state plane) which is also 

known as the National Origin. These two systems 

(NTM and UTM) are rectangular coordinate systems 

measured in linear metres. But they are different in 

origin and scale. The processing of a Certificate of 

Occupancy requires the use of a survey plan produced 

by a Registered Surveyor. Presently, Surveyors in the 

State are producing survey plans with respect to the 

National Origin (NTM) while the agency is 

checking/charting the positions determined in NTM 

by the private practising Surveyors using their (the 

agency) system designed to determine positions in 

UTM. Checking/charting the NTM coordinates by the 

agency with its system requires the conversion of the 

NTM positions to UTM coordinates. Consequently, 

the Nigerian Institution of Surveyors, Edo State 

Branch has decided to be determining positions in the 

State in the UTM system to align the agency. To do 

this, the NTM positions of all the existing control 

stations in the State must be converted to UTM 

positions of the same controls. This is necessary as any 
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survey carried out must be connected to as well as 

oriented with not less than three control stations. The 

switching from NTM to UTM position determination 

by the Institution was discussed in its meeting held on 

1st June 2019, but the final decision is yet to be 

conveyed to the respective state surveyors. The 

conversion of positions in a rectangular system (NTM 

or UTM) to another rectangular system (NTM or 

UTM), requires the coordinates to be first converted 

to geographic coordinates then from geographic 

coordinates to the positions of the points in any other 

rectangular coordinate system of interest. Also, from 

the geographic coordinates, the geocentric 

coordinates (XYZ) of the points can be determined. It 

is to be noted here that since the conversion is within 

Minna datum, transformation/datum shift parameters 

are not needed. Datum shift parameters are needed 

when transforming between two datums say WGS 84 

and Minna datums. 

 

To convert coordinates from one rectangular 

coordinate system to another, transformation 

/conversion software is used. Consequently, this paper 

presents detailed procedures for the conversion of 

positions from one rectangular coordinate system to 

another using AllTrans and Columbus software. These 

software have been compared with other 

transformation/conversion software and 

recommended for application in Nigeria. The 

comparison of the software is detailed in Eteje et al. 

(2018). For effective application of the two conversion 

software in Edo State as well as the entire country, 

the properties of the Minna datum, the NTM 

projection (the three belts parameters) and those of 

the UTM projection (the three zones parameters) 

must be known. Also, the extent/bound width of each 

belt and zone in each state must be known. This will 

enable the belt and the zone which the positions to 

convert be identified before conversion. Edo State is 

partly west and mid belts, and partly zones 31 and 32. 

 

1.1  AllTrans Software 

According to George (2012), use the AllTrans 

application to perform coordinate transformations 

between various coordinate systems. As mentioned 

above, one can perform conversions between 

coordinates using different mathematical 

representations and geodetic systems. One can 

perform transformations between Gauß-Krüger 

coordinates, UTM coordinates, geographic 

coordinates and 3D-Cartesian coordinates. Manually 

input the data or import it to perform the 

transformation. With AllTrans software, 7-Parameter 

Datum Transformation and calculation of datum 

transformation parameters using identical points can 

be carried out. 

 

1.2 Columbus Software 

Columbus is a one, two, and three dimensional 

network adjustment, network pre-analysis and 

coordinate transformation software package which 

allows one to create, edit, solve and analyse Vertical, 

Geodetic, State Plane, UTM, Custom Projection and 

Local NEE (North, East and Elevation) surveys 

anywhere in the world (Columbus, 2009). Columbus 

accepts terrestrial and/or GPS (satellite) observations 

to define networks. Columbus is not just a network 

adjustment package; it is a complete toolkit which can 

be used for on-the-fly COGO computations, 

coordinate transformations, geoid modelling and 

computation of areas of selected polygons in a project. 

According to Columbus (2009), to report coordinate 

results in a different form, Columbus provides a 

powerful set of coordinate transformation tools to 

generate Geodetic, State Plane, UTM, Custom 

Projection, Earth Centred Earth Fixed Cartesian, or 

Local North, East and Elevation (NEE or NEU) 

positions. To transform geodetic positions from one 

datum to another, Columbus provides rigorous three, 

four and seven parameter least squares datum 

transformation capability. Columbus also includes an 

assortment of Geodetic, State Plane, UTM, Local NEE 
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coordinate geometry (COGO) routines for ad-hoc 

computations, network loop closure and open-ended 

traverses. 

 

1.3 The Nigeria Geodetic Datum 

 

According to Eteje et al. (2018), the Nigeria Minna 

datum is a geodetic datum that is suitable for use in 

Nigeria-onshore and offshore. Minna datum 

references the Clarke 1880 (RGS) ellipsoid (Semi-

major axis, a = 6378249.145m; Flattening, f = 

1/293.465) and the Greenwich prime meridian. The 

datum origin is a fundamental point: Minna base 

station L40. Latitude: 9°38'08.87"N, longitude: 

6°30'58.76"E (of Greenwich). It is a geodetic datum for 

topographic mapping. It was defined by information 

from NIMA (Eteje et al., 2018). Uzodinma et al. (2013) 

gave the orthometric height, H of station L40 as 

281.13m. 

 

1.4 Conversion of NTM and UTM Northing and 

Easting Coordinates to Geodetic Coordinates ( h,, ) 

 

The conversion of the two rectangular systems (NTM 

and UTM) coordinates to geographic positions, 

requires the application of the same models. The 

systems only differ in origin and scale factor. The 

models for the conversion of the NTM and UTM 

coordinates to geodetic or geographic coordinates as 

given by Kiliç, (2005) are: 
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=ok Scale Factor (0.9996 for UTM and 0.99975 for     

NTM) 

x = Easting Coordinate (relative to the Central 

Meridian, CM: (subtract the CM from 

conventional UTM coordinate, x; 500,000mE for 

UTM while it varies for NTM, west belt = 

230738.266mE, mid belt = 670553.984mE and 

east belt = 1110369.702mE).  

y = Northing Coordinate. 

 

1.5 Conversion of the Geodetic Coordinates ( h,, ) 

to Plane Rectangular Systems (NTM and UTM) 

Coordinates 

 

The models for the conversion of geodetic coordinates 

to either of the two local plane rectangular (NTM or 

UTM) coordinates are the same. The differences in 

the two plane systems are in the properties to be used 

in the conversion. Thus, the origin, and scale factor. 

To convert the geographic coordinates (latitude and 

longitude) on the local ellipsoid to either NTM or 

UTM northing and easting, equations (25) to (34) 

given by Manchuk (2009) are used. 
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Where, 

UTMfor9996.0 and NTMfor 99975.0=ok
 (28) 

)1/( 222 eee −= = Second eccentricity squared (29) 

2e = 22 ff −  eccentricity squared   (30) 

=N Radius of curvature as given in equation (2) 

2tan=T      (31) 
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 cos)( oA −=
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N = Northing of point. 

E = Easting of point. 

= Latitude of point 

= Longitude of point 

=o Longitude of point of center meridian of belt or 

zone. 
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M = Distance on the meridian from parallel of false 

origin (4oN for NTM and 0o for UTM) to the parallel, 

A of point.  

A  = Latitude of the point 

 

According to Manchuk (2009), oM is computed using 

Equation (34) for o , which is the latitude crossing 

the central meridian at the origin of the (E, N) 

coordinates. Equations (1) to (34) are used to develop 

programs which the transformation/conversion 

software normally apply during computation / 

conversion. 

 

1.6 Properties/Characteristics of Nigeria (Modified) 

Transverse Mercator projection (NTM) 

 

The NTM is a modified version of TM adopted for 

Nigeria. The modifications take care of the large 

expanse of the country which covers about l0o (i.e. 

4°N - 14°N) latitude and 12° (i.e. 2° 30° - 14° 30°E) 

longitude. It is generally referred to as 3-belt system 
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(Omoigui, 1973 and Idowu, 2012). The characteristics 

of Nigeria (modified) Transverse Mercator Projection 

(NTM) as given by Uzodinma, et al. (2013) are: 

1. NTM is a conformal projection 

2. The country is divided into 3 belts each 4o  wide 

 (Figure 2). 

3. The 3 belts are bounded in the north by the 

 14oNparallel and in the south by 4oN. Hence the 

 false origin of northing is at latitude 4o N and 

 False Northing, No = 0.000m (see Table 1). 

 

Table 1: NTM Grid Parameters 

Belt Bounding 

Longitudes 

Central 

Meridian 

(lo) 

False Easting 

of Central 

Meridian 

West 2o30’E – 

6o30’E 

4o30’ E 230738.266m

E 

Mid 6o 30’ – 

10o30’E 

8o 30’ E 670553.984m

E 

East 10o30’ –

14o30’E 

12o 30’ E 1110369.702m

E 

Source: Uzodinma, et al (2013) 

 

4. The scale factor at each central meridian is 

0.99975. 

5. A rectangular metric grid is superimposed on the 

three belts such that they intersect along the 9oN 

parallel. 

 

According to Ufuah and Adesina (2005) and Eteje et al. 

(2018), the central meridians of the west and east 

belts are fixed respectively to be 439815.718 metres 

west and east of the central meridian of the mid belt 

along the 9oN parallel. The maximum angular distance 

of a point in a belt, from the central meridian of the 

belt, is 2o. In other words, each belt is 4o wide. 

 

 

 

 

1.7 Properties/Characteristics of Universal Traverse 

Mercator (UTM) as Applied in Nigeria 

Uzodinma et al. (2013) also gave the 

properties/characteristics of the UTM as applied in 

Nigeria as follow: 

1. Nigeria is covered by zones 31, 32 and 33 of the 

UTM. 

2. Each zone has its independent coordinate system 

with X-axis 500,000.0m west of the central 

meridian and Y-axis lying along the equator. 

 

The UTM grid parameters are shown in table 2 as 

given by Uzodinma et al. (2013). 

 

Table 2: UTM Grid Parameters 

Zone 

Bounding 

Longitudes 

Central 

Meridian 

(lo) 

Grid Coord. of 

Central Meridian 

31 0 o- 6oE 3oE 

0.0m N, 

500,000.0mE 

32 6o – 12oE 9oE 

0.0m N, 

500,000.0mE 

33 12o – 18oE 15oE 

0.0m N, 

500,000.0mE 

Source: Uzodinma, et al (2013) 

 

3. UTM in Nigeria is computed on the Clarke 

 1880 reference ellipsoid.  

 

In the UTM, the maximum angular distance of a point 

in a belt, from the central meridian of the zone is 3º 

(Mugnier et al., 2009). Thus, each zone is 6o wide. Its 

application is limited to between latitudes 84oN and 

80oS as stated by Edan et al. (2014). 

 

The properties/parameters of each of the plane 

rectangular systems, NTM and UTM and those of the 

datum in question (Minna datum) are applied during 

the conversion of the coordinates using the software. 

The parameters to apply in each plane rectangular 
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system depend on either the belt or the zone in which 

the positions are. 

 

II. METHODOLOGY 

 

The procedure for the application of the two software 

(AllTrans and Columbus software) for conversion 

between NTM and UTM in Minna datum requires the 

NTM coordinates be converted to geographic 

coordinates using equations (1) and (2), then the 

geographic coordinates are converted to UTM 

coordinates using equations (25) and (26). The same 

procedure is used when converting UTM coordinates 

to NTM positions (see figure 1). 

 

2.1 Procedure for Application of AllTrans Software 

for Coordinates Conversion between NTM and UTM 

The following steps are considered when converting 

positions from NTM to UTM: 

1. Launch the software, displays as shown in Figure 2. 

2. In Start Coordinate System, drop-down Area and 

select Nigeria. This will automatically display Minna 

(Clarke 1880 (RGS)) in the Geod Datum. 

 

 

 

Fig. 1: Conversion between NTM and UTM Coordinates 

 
Fig. 2: Launched AllTrans Software 

2.2 Procedure for Application of AllTrans Software 

for Coordinates Conversion between NTM and UTM 

The following steps are considered when converting 

positions from NTM to UTM: 

1. Launch the software, displays as shown in Figure 2. 

2. In Start Coordinate System, drop-down Area and 

select Nigeria. This will automatically display Minna 

(Clarke 1880 (RGS)) in the Geod Datum. 

3. Check Projection and select either west, mid or 

east belt, depending on the belt in which the positions 

to convert are. 

GEOGRAPHIC 

COORDINATES 

 

NTM 

COORDINATES 

 

UTM 

COORDINATES 
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4. In Target Coordinate System, drop-down Area and 

select Nigeria. This will also automatically display 

Minna (Clarke 1880 (RGS)) in the Geod Datum.  

5. Check UTM and select either zone 31, 32 or 33, 

also depending on the zone in which the positions to 

convert are. 

6. In Plane Coordinate, input the control ID and 

coordinates (northing and easting) accordingly one 

after the other. 

7. Finally, click on Start Calculation at the bottom 

right-hand side of the software environment to 

convert and display the converted UTM coordinates. 

Note that at this step, the coordinates of a point are 

converted one after the other. 

 
Fig. 2: Launched AllTrans Software 

8. If the coordinates are many and they are to be 

converted at the same time, click the Parameter menu 

then, the Format of Data submenu to select State 

System. This will display the Start System Data 

Format dialog box. In the dialog box, click on Plan 

Coord tab and check/select data format of interest say 

Name, North, East and Height and click OK (see 

Figure 3). 

East and Height and click OK (see Figure 3). 
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Fig. 3: Setting of Start Coordinate System Data Format 

9. Also, set the Target Coordinate System Data 

Format. Click the Parameter menu then, the Format 

of Data submenu to select Target System. This will 

display the Target System Data Format dialog box. In 

the dialog box, click on UTM tab and check/select 

data format of interest say Name, North, East and 

Height and click OK (see Figure 4). Note that the Start 

and the Target Coordinate System data format must 

be the same. 

 
Fig. 4: Setting of Target Coordinate System Data Format 
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10. Type the input coordinates (NTM) in notepad in 

the order of the chosen data format and save the file 

on either Desktop or in Document. 

11. Click on the File menu and select Open File (File 

Input) submenu. Navigate to where the saved input 

file is and import the NTM coordinates to the 

software environment. 

12. Click on Start Calculation at the bottom left-

hand side of the software to convert the NTM 

coordinates in the imported file. 

13. Click on View File at the bottom right-hand side 

of the software to display the converted UTM 

coordinates. 

14. Also, click on View File at the bottom left-hand 

side of the software to display the inputted NTM 

coordinates (See Figure 5). 

 
Fig. 5: Inputted NTM and Converted UTM Coordinates 

To convert from UTM to MTN, the same procedure is 

used except for the following: 

1. In step 3, the Start Coordinate System will be set to 

UTM and either zone 31, 32 or 33 will be selected, 

depending on the zone in which the UTM coordinates 

to convert are. 

2. In step 5, check Projection and select either west, 

mid or east belt, depending on the belt in which the 

positions to convert are. 

3. In step 6, in UTM Coordinate, input the control 

number and the UTM coordinates (northing and 

easting) accordingly one after the other. 

4. In step 6, click on Start Calculation to convert and 

display the converted NTM coordinates at the bottom 

right-hand side of the software environment. 

5. In steps 8 and 9, set the Start (input) and the 

Target (output) Coordinate Systems data formats to 

UTM and NTM respectively. And they must be the 

same. 
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6. In step 12, also click on Start Calculation at the 

bottom left-hand side of the software to convert the 

UTM coordinates in the imported file. 

7. In steps 13 and 14, click on View at the bottom 

right and left-hand sides to respectively display the 

converted NTM and the inputted UTM coordinates. 

2.3  Procedure for Application of Columbus Software 

for Coordinates Conversion between NTM and UTM 

The conversion of coordinates between two 

rectangular systems using Columbus software, 

requires the rectangular coordinates be converted to 

geographic positions then, the geographic positions 

are re-entered into the software and converted to 

rectangular coordinates of interest. Columbus is not 

like AllTrans software that does the conversion 

directly. The following steps are considered when 

converting positions from NTM to UTM: 

1. Launch the software.  

2. Click on the File menu to select New as shown in 

Figure 6. This will display a new working 

environment. 

 
Fig. 6: Creating New Working Environment 

3. Click on Options menu to select Datum submenu. 

This will display Select a Datum dialog box. In the 

dialog box, select Clarke 1880 and click OK (see 

Figure 7). 

 
Fig. 7: Selection of Datum (Ellipsoid) 

4. Also, click on the Options menu to select Unit 

submenu. This will display Linear and Angular Units 

dialog box. In the dialog box, check Metres in Linear 

Units, Degrees in Angular Units and DD.MMSSsssss 

(Degree Minute and Second) in DMS or GMS Input 

and click OK (see Figure 8). 
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Fig. 8: Linear and Angular Units Settings 

5. To set/enter the NTM belt parameters in which the 

positions to convert are, click on Options menu to 

select Projection submenu. In the Projection submenu, 

select State Plane Zones to display Select/Setup The 

Current Projection Zone dialog box. In the dialog box, 

select User Define (UD Traverse Mercator, TM) (see 

Figure 9) and click OK to display Setup Traverse 

Mercator Projection dialog box. In the dialog box, 

enter the belt parameters in which the coordinates to 

convert are. Enter the following parameters for the 

Nigeria West belt given in the first row of Table 1 as 

shown in Figure 10. 

 
Fig. 9: Selection of Current Traverse Mercator Belt 

 
Fig. 10: Entering of the Positions Belt Parameters (Nigeria West Belt Parameters) 
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6. To set/enter the UTM zone parameters in which 

the positions to convert are, click on Options menu to 

select Projection submenu. In the Projection submenu, 

select UTM Zone Setup to display UTM or TM Zone 

Setup dialog box. In the dialog box, select the zone in 

which the coordinates to convert are and click OK. 

Here, zone 31 is selected as shown in Figure 11. Note 

that the selection of a zone will automatically update 

the other fields of the dialog box. 

 

 
Fig. 11: Entering of the Positions Zone Parameters (Zone 31 Parameters) 

7. Having done with the necessary settings, click on 

the Data menu and select Stations submenu to display 

Add or Modify Station Data dialog box. In the dialog 

box, click on State Plane to enter the NTM 

coordinates. Also, click on Add 25 Rows at the top 

right-hand side of the dialog box to display the 

spreadsheet in which the positions information will 

be entered. Enter the stations' IDs/Numbers, Northing 

and Easting coordinates of the points and click Keep 

and Exit tab at the bottom left-hand side of the dialog 

box (see Figure 12). This will exit the dialog box and 

plot the points/stations in the software environment 

(see Figure 13). 

 
Fig. 12: Entering of the NTM Coordinates 
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Fig. 13: Plotted UTM Points in the Software Environment 

8. To convert the NTM coordinates to geodetic 

positions, click on the Tools menu to select 

Transformation submenu. In the Transformation 

submenu, select State Plane to Geodetic to display 

State Plane to Geodetic Zone UD Traverse Mercator 

dialog box. In the dialog box, click on Compute at the 

bottom left hand side to display Select Station to 

Transform dialog box. In the displayed dialog box, 

click Select All at the middle right-hand side and click 

OK at the top right-hand side (see Figure 14). The 

converted geodetic coordinates are displayed in the 

State Plane to Geodetic Zone: UD Traverse Mercator 

dialog box. Also, see Figure 15. 

 

 
Fig. 14: Selected Points/Stations 
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Fig. 15: Converted Geodetic Coordinates 

9. To report the converted geographic coordinates, 

click on Report at the bottom left-hand side of the 

State Plane to Geodetic Zone: UD Traverse Mercator 

dialog box to save the converted 

coordinates/processing report on either Desktop or in 

the Documents folder. The processing report is given 

in both Excel and Notepad. Figure 16 shows the 

Notepad processing report. 

 
Fig. 16: Processing Report for Converted Geodetic Coordinates in Notepad 

 

10. Having converted the NTM coordinates to 

geographic positions then, repeat step 7 to enter the 

converted geodetic coordinates in the Geodetic tab of 

the Add or Modify Station Data dialog box.  

 

 

11.  Repeat step 8 to convert the geodetic coordinates 

to UTM positions. In the Transformation submenu, 

select Geodetic to UTM. 

12.  Also, repeat step 9 to report the converted UTM 

coordinates (see Figure 17). 
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Fig. 17: Processing Report for Converted UTM Coordinates in Notepad 

 

To convert from UTM to NTM with Columbus 

software, the same procedure is used except for the 

following: 

1. In step 7, enter the UTM coordinates in the Add 

or Modify Station Data dialog box. 

2. In step 8, select UTM to Geodetic in the 

Transformation submenu. 

3. Having converted the UTM coordinates to 

geodetic positions, repeat step 7 to enter the 

converted geodetic coordinates in the Geodetic 

tab of the Add or Modify Station Data dialog box.  

4. Repeat step 8 to convert the geographic 

coordinates to NTM positions. 

5. Also, repeat step 9 to report the converted NTM 

coordinates. 

 

III. CONCLUSIONS AND RECOMMENDATIONS 

 

Having given detailed procedures for the use of 

AllTrans and Columbus software for the conversion 

of coordinates between NTM and UTM systems, the 

following conclusions and recommendations were 

made: 

 

1. For effective application of the two software, 

considering the enumerated steps to be 

considered, the belt, as well as the zone in which 

the positions to convert are must be identified 

before the conversion process. This will enable 

the right, as well as the correct belt and zone 

parameters, be entered in the software. 

2. The Minna datum, as well as Clarke 1880 

ellipsoid parameters, should be correctly inputted 

into the software as the conversion is within 

Minna datum only. Thus, the Clarke 1880 

ellipsoid is common to both coordinate systems in 

this regard. 

3. The Edo State branch of the institution (NIS) 

should get the full and the latest version of the 

software. 

4. There should also be a lecture for the practical 

demonstration of the detailed procedures. 
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ABSTRACT 

 

As the application of gravity data in applied sciences such as geodesy, geodynamics, astronomy, physics and 

geophysics for earth shape determination, geoid model determination, computation of terrestrial mass 

displacement, orbit computation of natural and artificial celestial bodies, realization of force standards and 

derived quantities and density distribution in the different layers in the upper crust and having considered the 

cost of direct gravity survey, the study presents modelling local gravity anomalies from processed observed 

gravity measurements for geodetic application in Benin City. A total of 22 points were used. The points were 

respectively observed with CHC900 dual frequency GNSS receivers and SCINTREX CG-5 Autograv to obtain 

their coordinates and absolute gravity values. The theoretical gravity values of the points were computed on the 

Clarke 1880 ellipsoid to obtain their local gravity anomalies.  The free air and the Bouguer corrections were 

applied to the computed gravity anomalies to obtain the free air and the Bouguer gravity anomalies of the 

points. Least squares adjustment technique was applied to obtain the model variables coefficient/parameters, as 

well as to fit the fifth-degree polynomial interpolation surface to the computed free air and the Bouguer gravity 

anomalies. Kriging method was applied using Surfer 12 software to plot the computed and the models' free air 

and Bouguer gravity anomalies. Microsoft Excel programs were developed for the application of the models in 

the study area. The Root Mean Square Errors (RMSEs) and the standard errors of the two models were 

computed to obtain the dependability, as well as reliability of the models. It is recommended that whenever 

either free air or Bouguer gravity anomalies of points within Benin City are to be obtained for application in 

applied sciences, the determined models should be applied. 

Keywords: Modelling, Free Air, Bouguer, Gravity, Anomalies, Geodetic Application, Benin City 

 

I. INTRODUCTION 

The application of local gravity data set in geodesy, 

geology, geophysics among others has led to different 

ways of sourcing the data. Locally, the data are 

obtained by carrying out gravity measurement with a 

gravity meter usually known as gravimeter. Globally, 

these data are obtained from satellite observation. To 

obtain these data locally using the gravimeter requires 

points of interest to be selected, selected points are 

monumented, carrying out DGPS/GNSS observation, 

carrying out gravity observation, processing the GNSS 

and the gravity observations. The GNSS observations 

are processed in the local datum, as well as the local 

ellipsoid adopted for geodetic computation in the area 

of study. Therefore, the coordinates of the selected 

points are obtained in the local datum. The local 

geodetic coordinates of the points are used for the 

computation of the theoretical, as well as the latitude 

gravity of the points. For the standard gravity to be 
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local, the computation has to be carried out on the 

local datum, as well as the local ellipsoid. The 

processing of gravimeter reading requires drift 

correction, atmospheric correction, free air correction, 

Bouguer correction and terrain correction. The drift is 

obtained either by reoccupying previously observed 

points or by closing the loop observations at the 

reference station.  The computation of the gravity 

anomalies of the selected points which is the 

difference between the absolute gravity values 

reduced to the geoid and the latitude gravity 

computed on the local ellipsoid requires two basic 

corrections such as free air and Bouguer corrections. 

Gravity survey is very expensive. It requires the cost 

of instruments (GNSS receivers and gravimeter) 

hiring, cost of observation (GNSS and gravity 

observations), cost of labour and cost of data 

processing. According to Mariita (2009), gravity 

surveying is a labour-intensive procedure requiring 

significant care by the instrument observer. Gravity 

instruments require careful levelling before a reading 

is taken. In most cases, gravity observation exercise is 

normally carried out either by the State or Federal 

Government agencies. Usually, if the local gravity 

data acquisition exercise is to be undertaken by 

individuals, the number of observation points/stations 

is very small because of the cost of the survey. With 

the few points whose gravity anomalies have been 

determined, the gravity anomalies of new points can 

be modelled by fitting an interpolation surface to the 

points of known gravity anomalies. 

 

The modelling of gravity anomalies from a set of 

processed gravity measurements requires the 

application of Geostatistical interpolation method. It 

involves the use of Kriging method. The method 

represents a true Geostatistical approach to 

interpolating a trend surface of an area. The method 

involves a two-stage process where the surface 

representing the drift of the data is built in the first 

stage and the residuals for this surface are calculated 

in the second stage. Applying the Kriging method, the 

user can set the polynomial expression used to 

represent the drift surface.  

 

Gravity surveys have been carried by different 

researchers in various parts of the world at different 

accuracy, as well as reliability. Dawod (1998) 

established a national gravity standardization network 

for Egypt and respectively got RMSEs of 28.55mGal 

and 28.38mGal for free air and Bouguer anomalies. 

Cattin et al. (2015) carried out a gravity survey for the 

development of MATLAB software and got 

uncertainties of 2.6mGal and 2.8mGal. Also, Yilmaz 

and Kozlu (2018) compared three Global gravity 

models anomalies with observed values in western 

Anatolian parts of Turkey and got RMSEs of 

15.42mGal to 16.02mGal for free air anomalies and 

8.12mGal to 110.17mGal for Bouguer anomalies and 

standard deviation of 13.45mGal to 13.88mGal for 

free anomalies and 8.05mGal to 9.75mGal for Bouguer 

anomalies. 

 

Gravity data set is required for application in geodesy, 

geodynamics, astronomy, physics and geophysics. 

Mickus (2004) also gave the application of gravity data 

set in environmental and engineering as follow: (1 ) 

detection of subsurface voids including caves, adits, 

mine shafts, (2) determining the amount of 

subsidence in surface collapse features over time (3) 

determination of soil and glacier sediment thickness 

(bedrock topography), (4) location of buried sediment 

valleys, (5) determination of groundwater volume and 

changes in water table levels over time in alluvial 

basins, (6) mapping the volume, lateral and vertical 

extent of landfills, (7) mapping steeply dipping 

contacts including faults and (8) determining the 

location of unexploded ordinances. According to 

Oluyori and Eteje (2019), since not all points can be 

observed or visited physically on the ground, the need 

for prediction/interpolation to obtain acceptable 

data/information is very important for decision 

making and analysis. In order for scientists and 

engineers in the above mentioned fields to carry out 
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their studies and solve problems relating to the 

environment and the earth itself which require the 

application of gravity data in Benin City, this study 

has determined the absolute gravity values of some 

selected points, computed their local gravity 

anomalies and fitted an interpolation surface to enable 

the gravity anomaly of any point of known 

coordinates to be determined by 

interpolation/prediction within Benin City. 

Consequently, the study presents modelling local 

gravity anomalies from processed observed gravity 

measurements for geodetic applications. 

 

1.1 The Study Area  

 

The study area is Benin City. It is the capital of Edo 

State in southern Nigeria. It is located in the southern 

part of the state. It consists of three Local 

Government Areas, Oredo LGA, Ikpoba Okha LGA 

and Egor LGA. Benin City is bounded at the north by 

Ovia North and Uhunmwode Local Government 

Areas, the west by Orhionmwon LGA, the east by 

Ovia South West LGA and the south by Delta State. It 

lies between latitudes 060 01' 54"N and 060 25' 35"N 

and longitudes 050 26' 23"E and 050 50' 05"E. It 

occupies an area of about 1,204 square kilometres 

with a population of about 1,749,316 according to 

2019 projection. Figures 1a and 1b show the map of 

the study area. The study area topography is relatively 

flat. 

 

   
Figure 1a: Map of Edo State Showing Benin City 

Source: Edo State Ministry of Lands and Surveys, 

Benin City 

 
Figure 1b : Map of Benin City   

Source: Edo State Ministry of Lands and Surveys, 

Benin City. 

1.2 Application of Gravimetric Data in Geosciences 

The applications of gravity data set in applied sciences 

such as geodesy, geodynamics, astronomy, physics and 

geophysics as given by Dawod (1998) are in Table 1: 
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Table 1: Gravimetric Application in Applied Sciences 

Field Application of Gravimetry 

Geodesy 

The gravity field modelling is crucial 

for deriving geometrically-defined 

quantities   from the geodetic 

observation. 

If the distribution of the gravity 

values on the surface of the Earth is 

known, the shape of this surface may 

be determined. 

The most important reference 

surface for height measurements, the 

geoid, is a level surface of the gravity 

field. 

Geodynamics 

Temporal gravity changes discovered 

by repeated gravity observations 

represent important information of 

the computation of terrestrial mass 

displacement. 

Astronomy 

The terrestrial gravity field is 

required for the orbit computation of 

natural and artificial celestial bodies. 

Physics 

Gravity is needed in physical 

laboratories for the realization of 

force standards and derived 

quantities. 

Geophysics 

Gravimetric data has essential 

information about the density 

distribution in the different layers in 

the upper crust. 

1.3 Cost of Gravity Observation and Processing  

As mentioned earlier, the cost of a gravimetric survey 

is divided into the cost of instruments hiring, cost of 

observation, cost of labour and cost of data processing. 

The breakdown of international cost of gravity data 

acquisition and processing as given by Mariita (2009) 

consists of two components (Gravity meter rental and 

consulting services). The cost of instrument hire 

depends on the type of instrument (gravimeter). The 

consulting component consists of a gravity survey 

(data collection only), station surveying, data 

processing (Bouguer gravity anomalies) and data 

processing and interpretation (see Table 2). 

Table 2: Typical International Costs for Gravity 

Surveys 

Service Costs 
Gravity Meter Rental  

Lacoste and Romberg model G 

$50-60/day 

plus $240-270 

mobilization 

Lacoste and Romberg model D 

$70-100/day 

plus $240-270 

mobilization 

Scintrex CG3-M Autograv 

$100-130/day 

plus $240-270 

mobilization 

Portable GPS Receivers 

$45-55/day 

plus $90-110 

mobilization 

Consulting Services  

Gravity survey (data collection 

only) 

$900-

1100/day 

Station surveying $300-350/day 

Data processing (Bouguer gravity 

anomalies) 
$200-300/day 

Data processing and interpretation $300-400/day 

Source: Mariita (2009) 

1.4 Basics of Gravity 

According to SpongIer and Libby (1968), the theory 

of gravity surveying is directly dependent on 

Newton’s law of gravity. Newton’s Law of Gravitation 

states that between two bodies of known mass the 

force of attraction (F) is directly proportional to the 

product of the two masses (m1 and m2) and inversely 

proportional to the square of the distance between 

their centres of mass (r2) (Ismail, 2015). This implies 

that the smaller the distance (separation) (r) between 

the two masses (m1 and m2), the greater the force of 

attraction between them (m1 and m2) (Equation (1)). 
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2

21

r

mm
GF =      (1) 

Where, 

F = Force of attraction, expressed in Newton (N) 

21mm  = Masses of the body, expressed in kg 

r = Distance between the two masses in metres 
2-1311 kgm10673.6 −−= sG Gravitational constant 

From Newton's second law of motion,  

maF =      (2) 

2

1

1 r

m
G

m

F

m

F
a ===     (3) 

But  
2r

m
Gga ==     (4) 

Also, density is mass per unit volume, 

dvm
v

m
d ==     (5) 

Substituting equation (5) into (4), gives 

2r

dv
Gg =      (6) 

Where, 

a = Acceleration (ms-2) 

d = Density (kgm-3) 

v = Volume (m3) 

g = Acceleration due to gravity 

 

According to Saibi (2018), the c.g.s unit commonly 

used in gravity measurement is the milliGal: 1 mGal = 

10−3 Gal = 10−3 cm s−2 = 10-5ms-2 =
-2ms10 . In gravity 

surveys, commonly, mGal is used. 

 

Equation (6) implies according to SpongIer and Libby 

(1968) that the value of gravity is directly 

proportional to the product of density and volume of 

a mass (earth materials beneath the gravimeter) and 

inversely proportional to the square of the distance 

from the attractive body. As the earth is not perfectly 

homogeneous, spatial variations of gravity are also a 

function of latitude and the adjacent terrain. At the 

equator, the value of gravitational acceleration on 

Earth’s surface varies from 9.78 m/s2 to about 9.83 

m/s2 at the poles (Figure 2) (Ismail, 2015).  

 

 
Figure 2: Gravity at the Equator and the Pole Source: Ismail (2015) 

 

1.5  Corrections to Gravity Observations 

1.5.1  Tide Correction 

According to Valenta (2015), the tidal correction 

accounts for the gravity effect of Sun, Moon and large 

planets. Modern gravity meters compute the tide 

effects automatically. These background variations 

can be corrected for using a predictive formula 

(Equation (7)) which utilises the gravity observation 

position and time of observation (Mathews and 

McLean, 2015).  

tidect grr +=      (7) 

Where,  

tr  = Tide correction reading in -2ms  

cr  = Scale factor correction reading in -2ms  



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Eteje, S. O. et al Int J Sci Res Sci Technol. September-October-2019; 6 (5): 144-162 

 

 
149 

tideg  = Earth Tide Correction (ETC) in -2ms  

1.5.2 Drift Correction 

Gravimeters are very sensitive instruments. 

Temperature changes and elastic creep in springs 

cause meter readings to change gradually with time 

even if the meter is never moved (Saibi, 2018). 

Mathews and McLean (2015) also explained that the 

most common cause of instrument drift is due to the 

extension of the sensor spring with changes in 

temperature (obeying Hooke’s law). To calculate and 

correct for daily instrument drift, the difference 

between the gravity control station readings (closure 

error) is used to assume the drift and a linear 

correction is applied as given in equation (8) 

(Mathews and McLean, 2015). 

1212 / cscscscs ttrrID −−=    (8) 

Where, 

ID = Instrument drift in hour/ms 2  

2csr = Control station second reading in -2ms  

=1csr  Control station first reading in -2ms  

2cst  = Control station second time 

1cst  = Control station first time 

1.5.3 Atmospheric Correction  

As stated by Mathews and McLean (2015), the gravity 

effect of the atmosphere above the reference datum 

can be calculated with an atmospheric model and is 

subtracted from the normal gravity. The model for 

the computation of the atmospheric correction is 
2.0000000356.0.00099.074.8 HHAC +−=  (9) 

Where, 

AC = Atmospheric correction in gravity units 

H = Elevation above the reference datum in metres 

1.5.4  Free Air Correction 

If the gravity station is located in height H above the 

reference surface, typically mean sea level, the free air 

reduction considers the decrease of gravity with 

increasing heights. If the earth is considered as a point 

mass, its gravity will decrease inversely with the 

square of the distance to the earth’s centre of mass. 

The formula to calculate the magnitude of the 

reduction in practise is 

HmGal

GalHH
r

g
g sFA

3086.0

6.308
2

−=

−=−= 
   (10) 

Where, 

H = Station orthometric height in metres 

g = Mean value of gravity (980500 mGal) 

r = Mean radius of the Earth  

1.5.5 Bouguer Correction 

Free-air correction does not take into account the 

mass of rock between measurement station and sea 

level. The Bouguer correction, FAg , accounts for the 

effect of the rock mass by calculating extra 

gravitational pull exerted by rock slab of thickness h 

and mean density ρ (Saibi, 2018). To compute the 

Bouguer correction, equation (11) (Nasuti et al., 2010) 

is applied. 

mGal0419.02 HHGg sB  ==   (11) 

Where, 

  = Density = 2670 kg/m3 (Märdla et al., 2017) 

G = Universal gravitational constant 

H = Station orthometric height in metres 

1.5.6 Elevation Correction 

The combination of the free air and the Bouguer 

Corrections gives the elevation correction ( ECg ). It is 

computed using  

HmGal

mGalHG
r

g
g sEC

)0419.03086.0(

2
2





−−=









−−=

  (12) 

1.5.7 Terrain Correction 

The terrain correction accounts for variations in 

gravity values caused by variations in topography near 

the observation point. The correction accounts for the 

attraction of material above the assumed spherical cap 

and for the over-correction made by the Bouguer 

correction when in valleys. The terrain correction is 

positive regardless of whether the local topography 
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consists of a mountain or a valley (Mathews and 

McLean, 2015). The method of computing terrain 

corrections is very tedious. It requires the application 

of the software that makes use of digital terrain 

models (DTM) available from government or third-

party sources. 

1.6 Normal Gravity 

The normal or theoretical gravity value at a 

geographic location is calculated using the assumption 

that the Earth is a regular homogeneous ellipsoid of 

rotation (the reference ellipsoid) (Murray and Tracey, 

2001). Gravity values vary with latitude as the earth is 

not a perfect sphere and the polar radius is much 

smaller than the equatorial radius. The effect of 

centrifugal acceleration is also different at the poles 

versus the equator (Mathews and McLean, 2015). The 

closed-form of the Clarke 1880 ellipsoid Gravity 

Formula is used to approximate the theoretical gravity 

at each station location and essentially produce a 

latitude correction in this study. The model for the 

computation of theoretical gravity on the Clarke 1880 

ellipsoid whose derivation details are given by Eteje et 

al. (2019) is 

2-

212

2

1880
ms

)sin1454652420.006803511(

)sin1137324330.001822021(
780519381.9 









−

+
=




ClarkeTg  (13) 

Where,  

=
1880ClarkeTg  Theoretical gravity on the Clarke 

ellipsoid 

  = Station latitude 

1.7 Gravity Anomaly 

The gravity anomaly ,g  is the difference between 

the observed gravity value (g) reduced to the geoid, 

and a normal, or theoretical, computed gravity value 

( o ) at the mean earth ellipsoid, where, the actual 

gravity potential on the geoid equal the normal 

gravity potential at the ellipsoid, at the projection of 

the same terrain point on the geoid and the ellipsoid 

respectively, that is (Dawod, 1998) 

ogg −=      (14) 

Considering the nature of the topography of the earth 

surface, which is irregular in shape, there are two 

basic types of gravity anomalies (free air and Bouguer 

anomalies). 

1.7.1 Free Air Gravity Anomaly 

Free air gravity anomaly is obtained by applying the 

free air correction to the difference between the 

observed gravity reduced to the geoid and the 

theoretical gravity computed on a specified ellipsoid. 

The model for the computation of the free air 

anomaly as given by Murray and Tracey (2001) is 

mGal)3086.0( Hgg oObsFA +−=    (15) 

Where, 

FAg = Free air anomaly 

Obsg  = Observed gravity 

o  = Theoretical/Normal gravity 

H = Orthometric height 

1.7.2 Bouguer Gravity Anomaly 

There are two types of Bouguer Gravity Anomaly: the 

simple and the complete Bouguer gravity anomalies. 

In simple Bouguer gravity anomaly computation, the 

topographic/terrain effect is not considered. The 

simple Bouguer gravity anomaly is obtained by 

applying the Bouguer correction only to the free air 

gravity anomaly. The model for the computation of 

the simple Bouguer gravity anomaly is given by 

Murray and Tracey (2001) as 

 

mGal)0419.0( Hgg FASB −=   (16) 

Where, 

SBg = Simple Bouguer gravity anomaly 

  = Density 

The complete Bouguer gravity anomaly computation 

is done by applying the terrain correction to the 

simple Bouguer gravity anomaly. Mathews and 
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McLean (2015) gave the model for the computation of 

the complete Bouguer gravity anomaly as 

mGal)( TCgg SBCB +=    (17) 

Where, 

CBg = Complete Bouguer gravity anomaly 

TC = Terrain correction 

1.8 Kriging Method of Interpolation 

Kriging is an interpolation method that can produce 

predictions of unobserved values from observations of 

its value at nearby locations. Kriging confers weights 

for each point according to its distance from the 

unknown value. Actually, these predictions treated as 

weighted linear combinations of the known values 

(Jassim and Altaany, 2013). Kriging method is more 

accurate whenever the unobserved value is closer to 

the observed values (Van-Beers and Kleijnen, 2003; 

Jassim and Altaany, 2013). The effectiveness of 

Kriging depends on the correct specification of several 

parameters that describe the semivariogram and the 

model of the drift (i.e., does the mean value change 

over distance). Because Kriging is a robust 

interpolator, even a naive selection of parameters will 

provide an estimate comparable to many other grid 

estimation procedures. According to Ozturk and Kilic 

(2016), the basic equation used in the Ordinary 

Kriging is 


=

=
N

i

iio sZsZ
1

)()(ˆ      (18) 

Where, 

)( isZ = Measured value at the thi location 

i  = Unknown weight for the measured value at the       

thi location 

)( os  = Estimation location 

N = Number of measured values 

With Kriging method, the value )(ˆ osZ  at the point os , 

where the true unknown value is )( osZ , is estimated 

by a linear combination of the values at N 

surrounding data points (Borga and Vizzaccaro 1996; 

Ozturk and Kilic, 2016). This study applies the kriging 

interpolation method to plot the gravity anomalies 

contour maps using Surfer 12 software. 

1.9 Polynomial Interpolation 

For the polynomial interpolation method, it is 

necessary to determine a polynomial that has the 

property to go through some data points by using 

different methods.  This method is used to determine 

the general trend of the values of a polynomial 

function z = f (x, y) for a certain area. Polynomials can 

vary for the number of the degree, representing 

different geometric surfaces: a plane, a bilinear surface 

(etc.) quadrant area, a cubic surface, another 

appropriately defined area. In addition to the 

variables (x, y), the maximum power of the 

polynomial equation of these variables may represent 

other parameters (Dumitru et al.,   2013). The 

example of the use of the interpolation method in 

gravimetric study is that of Kaye (2012) who applied 

the polynomial interpolation method for interpolation 

of gravitational waveform. The general form of a 

spatial surface defined by a polynomial of order n + m 

is (Dumitru et al.,   2013. 
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 (19) 

Where, 

mna = Coefficients of the variables (x, y) 

m = Degree of x the function f (x, y) 

n = degree of the variable y of the function f (x, y) 

Equation (19) is a polynomial of order m + n which 

describes the tendency of a surface determined by a 

set of m + n +1 points. According to Eteje et al. (2019), 

the accuracy of the polynomial surface is highest 

when the number of observation points is equal to the 

number of the model terms. Since 22 points were 

chosen and the fifth-degree polynomial surface has 22 

terms, the fifth-degree polynomial model was chosen. 

The fifth-degree polynomial interpolation model 

given by Eteje et al. (2019) is 
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(20) 

Where, 

)(

)(

o

o

xxABSX

yyABSY

−=

−=  

y = Latitude of observed station 

x = Longitude of observed station 

oy = Latitude of the origin (average of the Latitudes) 

ox = Longitude of the origin (average of the 

Longitudes) 

1.10 Observation Equation Method of Least Squares 

Adjustment  

The fitting of polynomial interpolation surface to a set 

of gravity data/anomalies requires the model 

parameters (variable coefficients) to be computed. The 

computation of these coefficients is done by 

observation equation method of least squares 

adjustment technique. The functional relationship 

between adjusted observations and the adjusted 

parameters as given by Eteje and Oduyebo (2018) is: 

)( aa XFL =       (21) 

Where, aL  = adjusted observations and aX  = adjusted 

parameters. Equation (21) is a linear function and the 

general observation equation model was obtained. 

The system of observation equations is presented by 

matrix notation as (Ono et al., 2018): 

LAXV −=      (22)  

Where,  

A = Design Matrix, 

X = Vector of Unknowns 

L = Observation Matrix. 

V = Residual 

The residual, V which is the difference between the 

estimate and the observation is usually useful when 

applying least squares adjustment technique for the 

determination of gravity anomaly interpolation model 

parameters since it is equal to the difference between 

the model gravity anomaly and the computed gravity 

anomaly of the points. So, it can be used as a check.  

The unknown/model parameter is computed as 

LAAAX TT 1)( −=      (23) 

Where, 
1)( −AAT = Inverse of the normal matrix  

The step by step procedures for the computation of 

the polynomial interpolation model Coefficients ( mna ) 

of the variables (x, y) are detailed in Eteje and 

Oduyebo (2018). 

1.11  Reliability of the Model 

The reliability/accuracy of the gravity interpolation 

model is obtained using the Root Mean Square Error, 

RMSE index. To evaluate the reliability of the model 

accuracy, the gravity anomalies of the points from the 

model are compared with their corresponding 

computed gravity anomalies from the processed 

gravity observations to obtain the gravity anomaly 

residuals. The gravity anomaly residuals and the total 

number of selected points are used for the 

computation of the RMSE, as well as the accuracy of 

the model. The Root Mean Square Error, RMSE index 

for the computation of the gravity interpolation 

model accuracy as given by Yilmaz and Kozlu (2018) 

is 

 ( )
=

=
n

i

g
n

RMSE
1

2

Residual

1
   (24) 

Standard error (SE) is another measure of 

accuracy/reliability and it computed as 

 ( )
=


−

=
n

i

g
n

SE
1

2

Residual
1

1
  (25) 

Where,  

 )ModelComputedResidual ggg −=  

 = Computedg Computed gravity anomaly
 
 

 Modelg = Model gravity anomaly 

 Points ofNumber  =n  
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II. METHODOLOGY 

The adopted methodology is divided into station 

selection; data acquisition which consists of GNSS and 

gravity observations; data processing which comprises 

processing of the GNSS and the gravity observations 

and results presentation and analysis which also 

consists of the presentation and analysis of the 

processed GNSS and gravity observations. 

2.1  Station Selection 

A total of 22 points were used in the study. The points 

consisted: 1 reference station at the Benin City 

Airport whose absolute gravity value was known and 

21 new points which were chosen along the major 

roads of the City. The roads which the chosen points 

affected are: Ring Road (RR), Sapele Road (SR), 

Airport Road (AR), Ekeuan Road (EK), Siluko Road 

(SLK), Mission Road (MR), Aduwawa Road (AD), 

First East Circular Road (UU), Urubi Road (UU), 

Uselu Road (UU), and Akpakpava-Agbor Road (AK) 

(see Figure 3). The chosen points also included 2 

primary control stations (XSU92 located at Edo 

College and XSU100 located within the School of 

Nursing premises, along Sapele Road). The points 

were chosen knowing quite full well that their spatial 

distribution would not affect the accuracy of the 

models, opined by Oluyori and Eteje (2019).

 

 

Figure 3: Selected/Observed Points Network (Not to Scale) 
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2.2 Data Acquisition 

The data acquisition stage consisted of the GNSS and 

the gravity observations. 

2.3 GNSS Observation 

The GNSS observation was carried out using five CHC 

900 dual frequency receivers to obtain the coordinates 

of the chosen points. During the observation, the base 

receiver was set at the first order control station (XSU 

92) which was located at Edo College (see Figure 4) 

and the rover receivers were set at the new points (see 

Figure 5). 

  
Figure 4: Base Receiver at Control Station XSU92 

       
Figure 5: Rover Receiver at One of the Chosen Points 

at the Frontage of Central Baptist Church, Ring Road 

2.4 Gravity Observation 

The gravity observation was done to obtain the 

gravimetric data of the chosen points. The observation 

was carried out in seven different loops with 

SCINTREX CG-5 Autograv (The accuracy of the 

meter as given by Lederer (2009) is 2.1±1.1μGal). Each 

loop observation started from and closed on the 

reference station at the Benin City Airport (see 

Figures 6, 7 and 8). The observation was carried out 

by an expert (a Geophysicist from Mountain Top 

University, Ogun State). 

 
Figure 6: Gravimeter at Reference Station (Benin City 

Airport) 

 
Figure 7: Gravimeter at Control Station XSU92 
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Figure 8: Gravimeter at Station XSU100 

2.5 Data Processing 

The GNSS observations were processed using 

Compass Post-processing software in Minna datum to 

obtain the coordinates of the points. The gravity 

observations were processed using gravity processing 

software. The processing was also done by the 

Geophysicist to obtain the free air and the simple 

Bouguer gravity anomalies of the points. The normal 

gravity values of the points were computed using 

equation (13). The tide, drift, atmospheric, free air 

and Bouguer corrections were respectively computed 

using equations (7) to (11). The gravity anomalies 

were computed with equation (14) while the free air 

and the Bouguer gravity anomalies were respectively 

computed using equations (15) and (16) 

2.6 Fitting of the Polynomial Interpolation Surface to 

the Computed Gravity Anomalies 

The fifth-degree polynomial interpolation surface 

(equation (20)) was fitted to the free air and the 

Bouguer gravity anomalies to enable free air and 

Bouguer gravity anomalies of points within Benin 

City to be determined by interpolation. The fitting 

was done with least squares technique by computing 

the models (free air and Bouguer gravity anomalies 

models) parameters, as well as the variable 

coefficients using equation (23). The free air and the 

Bouguer gravity anomalies interpolation models 

parameters are computed as: 

Free Air Gravity Anomalies Model Parameters 
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Bouguer Gravity Anomalies Model Parameters 









































































−

−

−

−

−

−

−

−

−

−

−

−

=









































































=

23694.81076361750

18198.91351268556

79854.58073523491

48964.61998634916

09322.3847676000

95478.2061419892

81705.5190244439

09077.06535968349

42169.44244413584

00641.4820674900

41882.298262881

01623.82490912

29814.173367305

21338.227454549

96524.366547020

06446.8961465

66735.431327

41734.6052323

55756.115672

57621.30490

88652.720

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

X

o

B

 

The computed free air and Bouguer gravity anomalies 

model parameters, as well as the variable coefficient, 

were substituted accordingly into equation (20) and 

Microsoft Excel programs were developed for the two 

models. Using the two models, the free air and 

Bouguer gravity anomalies of the points were 

obtained by interpolation. And this is known as the 

model gravity anomaly.  

The reliability, as well as the RMSE and the standard 

errors of the two models, were respectively computed 

using equations (24) and (25). 

III. RESULTS PRESENTATION AND ANALYSIS 

Figures 9 and 10 respectively show the contour plots 

of the computed and the model free air gravity 

anomalies. This was done to present graphically the 

fit of the polynomial surface to the computed free air 

gravity anomalies. The dependability of an 

interpolation model is its ability to reproduce exactly 

the values of the gravity anomalies of the points to 

which the surface was fitted. It can be seen from 

Figures 9 and 10 that the contour plots of the 

computed and the model free air gravity anomalies 

are truly identical in shape which implies the high 

degree of consistency of the model.  

 
Figure 9:  Contour Plot of Computed Free Air Gravity 

Anomalies 

 
Figure 10:  Contour Plot of Model Free Air Gravity 

Anomalies 
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Again, Figure 11 presents the plot of the computed 

and the model free air gravity anomalies of the chosen 

points. This was also done to show graphically the 

agreement between the computed and the model free 

air gravity anomalies, as well as the fit of the 

interpolation surface to the computed free air gravity 

anomalies. It can also be seen from Figure 11 that the 

plotted computed and the model free air gravity 

anomalies have identical shapes. This again shows the 

high dependability of the model. 

Again, Figure 11 presents the plot of the computed 

and the model free air gravity anomalies of the chosen 

points. This was also done to show graphically the 

agreement between the computed and the model free 

air gravity anomalies, as well as the fit of the 

interpolation surface to the computed free air gravity 

anomalies. It can also be seen from Figure 11 that the 

plotted computed and the model free air gravity 

anomalies have identical shapes. This again shows the 

high dependability of the model. 

 
Figure 11:  Plot of the Computed and Model Free Air Gravity Anomalies  

Figures 12 and 13 respectively present the contour 

plots of the computed and the model Bouguer gravity 

anomalies. This was also done to show graphically the 

fit of the polynomial surface to the computed Bouguer 

gravity anomalies. It can again be seen from Figures 

12 and 13 that the contour plots of the computed and 

the model Bouguer gravity anomalies are truly 

identical in shape which implies the high degree of 

consistency of the model.  

 
Figure 12:  Contour Plot of Computed Bouguer 

Gravity Anomalies 

 
Figure 13:  Contour Plot of Model Bouguer Gravity 

Anomalies 

 

Also, Figure 14 presents the plot of the computed and 

the model Bouguer gravity anomalies of the observed 

points. This was as well done to show graphically the 

agreement between the computed and the model 

Bouguer gravity anomalies, as well as the fit of the 

interpolation surface to the computed Bouguer gravity 

anomalies. It can as well be seen from Figure 14 that 

the plotted computed and the model free air gravity 
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anomalies have identical shapes. This also shows the high reliability of the model. 

 

 
Figure 14:  Plot of the Computed and Model Free Air Gravity Anomalies 

Figure 15 presents the plot of the model free air and 

the Bouguer gravity anomalies. This was done to 

compare the shape of the surfaces of the two models. 

From Figure 15 it is seen that the surfaces of the two 

(free air and Bouguer gravity anomalies) models are 

identical in shape. This implies that the two models 

are representing the same terrain/topography. 

 

 
Figure 15:  Plot of the Free Air and the Bouguer Model Gravity Anomalies 

Table 3 presents the minimum and the maximum 

model free air and Bouguer gravity anomalies in mGal. 

This was done to present the ranges within which free 

air and Bouguer gravity anomalies can be determined 

by interpolation in Benin City using the two models. 

It can be seen from Table 3 that the minimum and the 

maximum model free air and Bouguer gravity 

anomalies are respectively 230.13943mGal and 

483.43279mGal, and 171.82527mGal and 

332.57248mGal. This implies that free air and Bouguer 

gravity anomalies can be respectively interpolated 

with the models within the ranges of 230.13943mGal 

to 483.43279mGal and 171.82527mGal to 

332.57248mGal. 

Table 3: Minimum and Maximum Model Free Air and 

Bouguer Gravity Anomalies 

MODEL 

GRAVITY 

ANOMALY 

MINIMUM 

(mGal) 

MAXIMUM 

(mGal) 

FREE AIR 230.13943 483.43279 

BOUGUER 171.82527 332.57248 

 

Table 4 shows the computed free air and Bouguer 

anomalies models RMSE and standard errors. This was 

done to present the reliability, as well as the accuracy 

of the two (free air and Bouguer) gravity anomaly 

interpolation models. From Table 4, it can be seen that 

the RMSE and the standard error of the free air 

gravity anomaly model are respectively 2.331mGal 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Eteje, S. O. et al Int J Sci Res Sci Technol. September-October-2019; 6 (5): 144-162 

 

 
159 

)ms10331.2( -25−  and 2.385mGal )ms10385.2( -25−  

while those of the Bouguer gravity anomaly model are 

respectively 1.453mGal )ms10453.1( -25−  and 

1.487mGal )ms10331.2( -25− . The obtained accuracy 

for the two models agree with the ones achieved by 

Dawod (1998), Cattin et al. (2015), and Yilmaz and 

Kozlu (2018) in their studies. This shows the high 

reliability, as well as dependability of the models. The 

high reliability of the models resulted from the fifth-

degree polynomial model, whose number of terms is 

equal to the of the observation points as detailed in 

Eteje et al. (2019). 

Table 4: Computed Free Air and Bouguer Anomalies Models RMSE and Standard Errors 

STATION 

COMPUTED AND MODEL GRAVITY 

ANOMALY DIFFERENCE (mGal) A2 B2 

FREE AIR (A) BOUGUER (B) 

RR01 0.16912 0.10544 0.028601430 0.011118558 

AR02 8.72075 5.43749 76.051422786 29.566283226 

AR04 0.09730 0.06067 0.009467704 0.003681229 

UU08 0.43494 0.27119 0.189168682 0.073544158 

XSU100 0.02087 0.01302 0.000435669 0.000169512 

SR06 0.00076 0.00048 0.000000583 0.000000227 

SK03 -0.30792 -0.19199 0.094813842 0.036860377 

UU06 0.30428 0.18972 0.092587916 0.035995433 

XSU92 -0.24265 -0.15129 0.058876702 0.022889941 

UU04 -0.06481 -0.04040 0.004199750 0.001632441 

UU01 -0.00618 -0.00385 0.000038157 0.000014839 

AK03 0.14182 0.08843 0.020113573 0.007820100 

AK05 0.00178 0.00111 0.000003174 0.000001229 

AD03 0.00973 0.00606 0.000094732 0.000036773 

MR03 0.04358 0.02718 0.001899588 0.000738604 

EKS -0.25472 -0.15883 0.064884492 0.025225808 

SLK01 -3.31756 -2.06854 11.006182692 4.278856636 

SLK03 -0.00539 -0.00336 0.000029006 0.000011287 

SLK05 -0.00145 -0.00090 0.000002098 0.000000814 

EK02 -0.09774 -0.06094 0.009553030 0.003714245 

EK05 -0.00156 -0.00097 0.000002422 0.000000946 

AIRPORT -5.64498 -3.51972 31.865790402 12.388395235 

  RMSE (mGal) = 2.331 1.453 

  STANDARD ERROR (mGal) = 2.385 1.487 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

Having considered the application of gravity data in 

various fields such as geodesy, geology, geophysics, 

engineering among others, the study has modelled the 

free air and Bouguer gravity anomalies of Benin City 

and made the following conclusions and 

recommendations. 
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1. The study has determined the gravity data of 22 

points in Benin City from observed gravity 

measurements. 

2. The obtained gravity data are termed local 

gravity anomalies as the theoretical gravity of the 

points were computed on the local ellipsoid 

(Clarke 1880 ellipsoid) adopted for geodetic 

computation in Nigeria. 

3. It has also developed Microsoft Excel programs 

for the application of the models (free air and 

Bouguer gravity anomalies models) in the study 

area. 

4. The computed Root Mean Square Errors (RMSEs) 

and the standard errors of the two models show 

high dependability, as well as the reliability of 

the models. 

5. The study has recommended that whenever 

either free air or Bouguer gravity anomalies of 

points within Benin City are to be obtained for 

application in the field of geodesy, geology, 

geophysics and engineering, the determined 

models should be applied. 

6. The study also recommends that in the 

application of the models in the study area, the 

local geographic coordinates of points of interest 

should be used. 
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ABSTRACT 

 

Nowadays, Polymer composites are frequently used for engineering applications such as aerospace, automotive 

and marine industries. The present research is on evaluation of wear properties of epoxy resin composite 

fabricated using alumina (Al2O3) in 5wt% and Silicon Carbide (SiC) in 5-15 wt% in steps of 5 wt% as fillers for 

testing purpose. The tribological properties such as dry sliding wear characteristics have been evaluated by 

conducting wear tests using Pin-on-Disc wear testing setup for sliding speed (200/300/400 rpm) and sliding load 

(20/30/40 N). The wear properties are analyzed using Taguchi’s Design of Experiments and Analysis of Variance 

(ANOVA) techniques. From the statistical analysis it is found that the 15wt% of SiC is major factor influencing 

the wear resistance of the composite material. Finally regression analysis has been carried out to build 

regression model to predict the wear rate of the composite material under different sliding conditions. 

Keywords :  Alumina, Silicon Carbide, Taguchi’s, ANOVA 

 

I. INTRODUCTION 

 

The fast grooving technology has created demand for 

newer materials particularly for structural 

applications which has improved physical and 

mechanical properties and which can be performed at 

highly corrosive environment, high temperature and 

pressure. Composites are the materials of choice, 

which are basically multifunctional materials having 

unprecedented physical and mechanical properties 

that can be tailored to meet the requirements of a 

particular application. There has been a tremendous 

achievement in the science and technology of 

composite material in recent times [1]. These 

materials have greatly improved since the 1970s and 

their use has expanded rapidly in the world of 

industry. Their contribution is essential to different 

leading industry sectors. They are used because of 

their low mass and exceptional performance. Many 

composites used today are at the leading edge of 

materials technology with performance and costs 

justifying their ultra- demanding applications [2]. 

 

Among the thermosetting polymers, epoxy resins are 

the most widely used for high-performance 

applications such as, matrices for fiber reinforced 

composites, structural adhesive, coating and other 

engineering applications. Epoxy resins are 

characterized by excellent mechanical and thermal 

properties, high chemical, and corrosion resistance, 

low shrinkage on curing and the ability to be 

processed under a variety of conditions [3]. 
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Rajesh et al. [4] fabricated the epoxy and polyester 

resin composites mixing aluminum oxide, silicon 

carbide with silicon carbide with different proportion 

of Al2O3 and SiC along with GFRP. SiC remains one 

of the most explored conventional reinforcement for 

the development of AMCs [5]. Its suitability for 

weight saving structural and tribological applications, 

and appeal as coatings in metal substrates and heat 

sink components in microelectronics and electronic 

packaging applications [6–8] has helped to preserve it 

as first choice reinforcement material for AMCs. 

However, its relatively prohibitive cost and limited 

availability remain some concerns from a third world 

perspective. 

 

Now-a-days specific fillers/additives are to enhance 

and modify the quality of composites as these are 

found to play a major role in determining the 

physical properties and mechanical behavior of the 

composites. For many industrial applications of filler 

reinforced epoxy composites are in use. Information 

about their mechanical behavior is great importance. 

Therefore, this work presents an experimental study 

of the evaluation of wear behavior of SiC-alumina 

filled polymer matrix composites. 

 

II. MATERIAL AND METHODS 

 

Composites are made of reinforcing fibers or fillers 

and matrix materials. Matrix surrounds the fibers and 

thus protects those fibers against chemical and 

environmental attack. 

 

The matrix material system selected is an Epoxy resin 

(LAPOX L-12 with density 1.16 g/cm3) supplied by 

Suntech Fibers, Bangalore, India. The two fillers 

chosen were Silicon- (SiC) and aluminum oxide 

(Al2O3). The average particle size of SiC and Al2O3 

micro particles are about 10 μm size. 

 

A. COMPOSITE FABRICATION  

 

The fabrications of all composite specimens used in 

this work were manufactured by “Casting and Curing” 

technique. The process of manufacturing a composite 

product has been split into a number of different 

stages. Fabrication is done by mixing a measured 

amount of pure epoxy resin to a known amount of 

hardener in the ratio of 10:1.2 with gentle stirring to 

minimize formation of air bubbles. A releasing agent 

is used to facilitate easy removal of the composite 

from the mould after curing. The epoxy is mixed 

with calculated weight percentage of SiC and Al2O3 

with constant stirring. Then the mixture is poured 

into the moulds. Then the cast of each composite 

after 12 hr of impregnation and dried for 2 hr at 100° 

C in an oven after curing. The epoxy is mixed with 

calculated weight percentage of SiC and Al2O3 with 

constant stirring. Then the mixture is poured into the 

moulds. Then the cast of each composite after 12 hr 

of impregnation and dried for 2 hr at 100o C in an 

oven. Specimens of suitable dimension are cut for 

physical characterization and mechanical testing. 

Utmost care has been taken to maintain uniformity 

and homogeneity of the composite. All composite 

samples with particulate fillers of fixed weight 

percentage are fabricated by the same technique. 

Composites having 0%SiC-5%Al2O3, 5%SiC-5%Al2O3, 

10% SiC-5% Al2O3 and 15% SiC-5% Al2O3 are 

fabricated and prepared for conducting mechanical 

testing. 

 

III. RESULT AND DISCUSSION 

  

A. Evaluation of Wear Properties using Taguchi 

Method 

 

The Taguchi technique is a powerful design of 

experiment tool for acquiring the data in a controlled 

way and to analyze the influence of process variable 
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over some specific variable which is unknown 

function of these process variables and for the design 

of high quality systems. This method was been 

successfully used by many researchers in the study of 

wear behavior of aluminum metal matrix composites 

[9-15]. Taguchi creates a standard orthogonal array to 

accommodate the effect of several factors on the 

target value and defines the plan of experiment. The 

Taguchi method, which is effective to deal with 

responses, was influenced by multi-variables. This 

method drastically reduces the number of 

experiments that are required to model the response 

function compared with the full factorial design of 

experiments. The major advantage of this technique 

is to find out the possible interaction between the 

parameters. The Taguchi technique is devised for 

process optimization and identification of optimal 

combination of the factors for a given response. This 

technique is divided into three main phases, which 

encompasses all experimentation approaches. The 

three phases are: 

1) The planning phase 

2) The conducting phase 

3) The analysis phase 

Planning phase is the most important phase of the 

experiment. This technique creates a standard 

orthogonal array to accommodate the effect of several 

factors on the target value and defines the plan of 

experiments. The experimental results are analyzed 

using analysis of means and variance to study the 

influence of factors. 

TABLE I. FACTORS AND THEIR LEVELS 

Symbol  Factor  Level 1 Level 2 Level 3 

L Normal 

Load ( N) 

20 30 40 

S Sliding 

Speed (rpm) 

200 300 400 

F SiC content 

(Wt %) 

5 10 15 

 

TABLE II. L27 (313) ORTHOGONAL ARRAY OF 

TAGUCHI 

Trail 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2 1 1 1 1 2 2 2 2 2 2 2 2 2 

3 1 1 1 1 3 3 3 3 3 3 3 3 3 

4 1 2 2 2 1 1 1 2 2 2 3 3 3 

5 1 2 2 2 2 2 2 3 3 3 1 1 1 

6 1 2 2 2 3 3 3 1 1 1 2 2 2 

7 1 3 3 3 1 1 1 3 3 3 2 2 2 

8 1 3 3 3 2 2 2 1 1 1 3 3 3 

9 1 3 3 3 3 3 3 2 2 2 1 1 1 

10 2 1 2 3 1 2 3 1 2 3 1 2 3 

11 2 1 2 3 2 3 1 2 3 1 2 3 1 

12 2 1 2 1 3 1 2 3 1 2 3 1 2 

13 2 2 3 1 1 2 3 2 3 1 3 1 2 

14 2 2 3 1 2 3 1 3 1 2 1 2 3 

15 2 2 3 2 3 1 2 1 2 3 2 3 1 

16 2 3 1 2 1 2 3 3 2 1 2 1 1 

17 2 3 1 2 2 3 1 1 2 3 3 2 2 

18 2 3 1 2 3 1 2 2 3 1 1 3 3 

19 3 1 3 2 1 3 2 1 3 2 1 3 2 

20 3 1 3 2 2 1 3 2 1 3 2 1 3 

21 3 1 3 2 3 2 1 3 2 1 3 2 1 

22 3 2 1 3 1 3 2 2 1 3 3 2 1 
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23 3 2 1 3 2 1 3 3 2 1 1 3 2 

24 3 2 1 3 3 2 1 1 3 2 2 1 3 

25 3 3 2 1 1 3 2 3 2 1 2 1 3 

26 3 3 2 1 2 1 3 1 3 2 3 2 1 

27 3 3 2 1 3 2 1 2 1 3 1 3 2 

 A B 

A

X

B 

A

X

B C 

A

X

C 

A

X

C 

B

X

C D 

A

X

D 

B

X

C 

B

X

D 

C

X

D 

 

In the present investigation, an L27 orthogonal array 

was selected and it has 27 rowsand 13 columns. The 

selection of the orthogonal array is based on the 

condition that the degrees of freedom for the 

orthogonal array should be greater than, or equal to 

the sum of the variables. Each variable and the 

corresponding interactions were assigned to a column 

defined by Taguchi method. In the study of 

prediction of wear rate of the composite materials is 

carried out by selecting load (L), sliding speed (S) and 

wt% of SiC (Si) as control variables. The control 

variables and their levels are shown in table 3.1 and 

table 3.2 shows the standard L27 orthogonal array. 

The first column was assigned to load (L), the second 

column to sliding speed (S), the fifth column to SiC 

content (Si), and the remaining columns were 

assigned to their interactions. The response variable 

to be studied is wear rate. The experiments were 

conducted based on the rank order generated by 

Taguchi model and the results were obtained. The 

analysis of the experimental data was carried out 

using MINITAB 15 software, which is specially used 

in DOE applications. The experimental results were 

transformed into a signal to-noise (S/N) ratios. S/N 

ratio is defined as the ratio of the mean of the signal 

to the standard deviation of the noise. The S/N ratio 

indicates the degree of the predictable performance 

of a product or process in the presence of noise 

factors. The S/N ratio for wear rate is calculated using 

‘smaller the better’ characteristic, which can be 

calculated as a logarithmic transformation of the loss 

function, and is given in the equation 3.1. 

 
𝑆

𝑁
 = -10 log 1/n (Ʃy2)    (3.1) 

 

Where, y  is the observed data (wear rate) and n is 

the number of observations. The above S/N ratio 

transformation is suitable for minimization of wear 

rate. The experiments were conducted as per 

orthogonal array and the wear rate results obtained 

for various combinations of parameters are shown in 

Table 3.2. The experimental values were transformed 

into S/N ratios for measuring the quality 

characteristics using MINITAB 15. The S/N ratio 

obtained from all the experiments are shown in Table 

3.3. 

TABLE III.  

WEAR RATE AND S/N RATION OBTAINED AS 

PER TAGUCHI'S L27 ORTHOGONAL ARRAY 
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A. S-N Ratio Analysis 

 

The influence of control parameters such as load, 

sliding speed and SiC content on wear rate has been 

evaluated using S/N ratio response analysis. The 

control parameter with the strongest influence was 

determined by the difference between the maximum 

and minimum value of the mean of S/N ratios. Higher 

the difference between the mean of S/N ratios, the 

more influential was the control parameter. The S/N 

ratio response analysis, presented in Table 3.4 shows 

that among all the factors, load was the most 

influential and significant parameter followed by 

sliding speed and SiC content. Figure 3.1 shows the 

mean of wear rate graphically and figure 3.2 depicts 

the main effects plot for means of S/N ratio for wear 

rate. From the analysis of these results, it can be 

inferred that parameter combination of L = 20 N, S = 

200 rpm and Si = 15% gave the minimum wear rate 

for the range of parameters tested. 

 

TABLE IV. RESPONSE TABLE FOR S/N RATIOS - 

SMALLER IS BETTER (WEAR RATE) 

 

Level  Load  Speed  SiC 

1 3.633 3.959 5.098 

2 4.551 4.77 4.566 

3 5.625 5.08 4.145 

Delta  1.992 1.12 0.953 

Rank  1 2 3 

 
Figure 1: Main Effects plot for Means 

 

 
Figure 2: Main Effects plot for S-N Ratios 

 

B. ANOVA and Effects of Parameters on Wear Rate 

 

Analysis of Variance (ANOVA) was used to 

determine the design parameters significantly 

influencing the wear rate (response). The table shows 

the results of ANOVA for wear rate. This analysis 

was evaluated for a confidence level of 95%, that is 

for significance level of α=0.05. The last column of 

Table 3.5 shows the percentage of contribution (P %) 

of each parameter in the response, indicating the 

degree of influence on the result. 

 

TABLE V. ANOVA RESULTS FOR WEAR RATE 

 

Sourc

e  

D

F 

Seq 

SS 

Adj 

SS 

Adj 

MS 

F P P(%

) 

Load, 

N(L) 

2 17.8

907 

17.8

9 

8.94

5 

209.2

30 

0.0

0 

61.3

8 

Speed 

m/s 

(S) 

2 6.02

6 

6.02

6 

3.01

3 

70.48

0 

0.0

0 

20.6

8 

SiC,w

t% 

(SI) 

2 4.10

9 

4.10

9 

2.05

4 

48.06

0 

0.0

0 

14.1

0 

 L X S 4 0.12

9 

0.12

9 

0.03

2 

0.760 0.5

8 

0.45 

L X Si 4 0.55

5 

0.55

5 

0.13

8 

3.250 0.0

7 

1.90 
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S X Si 4 0.09

1 

0.09

1 

0.02

3 

0.540 0.7

1 

0.32 

Resid

ual 

Error  

8 0.34

2 

0.34

2 

0.04

2 

   

Total  26 29.1

4 

     

 

Notes: DF, degree of freedom: SeqSS, Sequential sum 

of squares; Adj SS, Adjusted sum of squares; Adj MS, 

Adjusted mean squares; P, Percentage of contribution. 

S=0.2398 R-Sq=98.8% R-Sq(adj)=96.2% 

 

It can be observed from the results obtained in the 

Table 3.5, that load was the most significant 

parameter having the highest statistical influence 

(61.38%) on the dry sliding wear of composites 

followed by sliding speed (20.68%) and SiC content 

(14.10%). When the P value for this model was less 

than 0.5, then the parameter or interaction can be 

considered as statistically significant. This is desirable 

as it demonstrates that the parameter or interaction 

in the model has a significant effect on the response. 

From an analysis of the results obtained in Table 3.3, 

it is observed that the load (L), sliding speed (S), SiC 

content (Si), the interaction effect of load with SiC 

content (L* Si) is significant model terms influencing 

wear rate of composites, since they have obtained the 

P - value < 0.5. Although the interaction effect of 

load with sliding speed (L*S) exerts some influence on 

the dry sliding wear, it may be considered statistically 

insignificant for its P-value is greater than 0.5, and 

hence it is neglected. The coefficient of 

determination (R2) is defined as the ratio of the 

explained variation to the total variation. It is a 

measure of the degree of fit. When R2 approaches 

unity, a better response model results and it fits the 

actual data. The value of R2 calculated for thismodel 

was 0.988, i.e., very close to unity, and thus 

acceptable. It demonstrates that 98.8% of the 

variability in the data can be explained by this model. 

Thus, it is confirmed that this model provides 

reasonably good explanation of the relationship 

between the independent factors and the response. 

Statistical analysis is carried out for composite 

specimens having e-glass fiber in different wt%. 

Similar analysis is repeated for composites containing 

3 wt%, 6 wt% and 9 wt% of e-glass fiber reinforced 

aluminum SiC composite materials and effect of 

different control variables on the wear rate of 

composites is analyzed using ANOVA. 

 

C. Worn surface morphology 

 

To correlate the wear data effectively, SEM 

micrographs of worn surfaces of Epoxy Composite 

samples are shown in figure 3.3 to figure 3.5. Several 

mechanisms have been proposed to explain how 

material is removed from the surface during abrasion. 

Because of the complexity of abrasion, no one 

mechanism completely contributes to all the wear 

loss. In general, the abrasive wear process involves 

four different mechanisms namely microploughing, 

micro cutting, micro fatigue and micro cracking. 

Using SEM micrographs it is possible to identify 

qualitatively the dominant wear mechanisms under 

abrasion. Figure 5.7 to 5.9 show SEM micrograph of 

epoxy composite samples abraded during wear test. 

Figure 5.7 to 5.9 shows some ploughing marks on the 

surface, matrix damage and exposure of SiC. The 

matrix is heavily damaged by ploughing and cutting 

action by the higher sized SiC particles. The SEM 

micrograph also indicates the crack propagation of 

the matrix, deterioration of the matrix adhesion due 

to repetitive mechanical stress and some SiC pull-out 

from the matrix is also visible. 
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Figure 3: SEM Micrographs of 5wt% Al2O3 and 5wt% 

SiC Epoxy Composite 

 

 
 

Figure 4: SEM Micrographs of 5wt% Al2O3 and 10wt% 

SiC Epoxy Composite 

 
 

Figure 5: SEM Micrographs of 5wt% Al2O3 and 15wt% 

SiC Epoxy Composite 

 

IV. CONCLUSION 

 

The following conclusions can be made by the study 

of SiC and Al2O3 filled epoxy polymer matrix 

composites: 

a. Wear rate decreases with increasing abrading 

distance and grit size. Further, the wear volume 

increases with increasing abrading distance. 

Al2O3 filled composite showed better abrasion 

resistance as compared to that of unfilled 

composites. 

b. There has been an observed marked 

improvement in wear resistance as seen in Al2O3 

and SiC filled composite sample. Higher wear 

resistance was noticed for 5 wt. % of Al2O3 and 

15 wt% SiC filled composite than unfilled 

composites. 

c. SEM micrographs revealed that the 

microploughing and micro cutting are the 

dominant wear mechanisms characterized by the 
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formation of deep grooves with extruded 

filaments of matrix at the edges of the grooves. 
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ABSTRACT 

 

The making of protein hydrolyzate of snakehead fish head by using spray drying method and it is encapsulated 

with maltodextrin in which a final product in the form of starch is expected to ease the process of storage and 

extend the shelf-life of the product. This research was aimed to determine the quality of protein hydrolyzate 

starch of snakehead fish head with inlet temperature treatment of spray drying 1200C and outlet temperature of 

800C and the addition of maltodextrin. The design used is independent t-test. It was conducted to compare the 

average value of sample composition. Experimental data were processed using Statistical Package for Social 

Science (SPSS) 21.0 for Windows. The best treatment from the research is a comparison of snakehead fish 

starch and maltodextrin 95%:5%. The characteristic of physicochemical of snakehead fish starch as produced in 

the form of white starch with a yield of 21.35%, white degree L 97.73, water content 4.52%, ash 7.92%, protein 

75.25%, fat 0.60%. Based on this, the protein hydrolyzate of snakehead fish head has the potential to be applied 

as a flavoring or flavor enhancer and it can be developed as a source of essential amino acids in food products 

because they contain almost complete essential amino acids. 

Keywords : Amino Acids, Snakehead Fish Head, Maltodextrin, Spray Drying 

 

I. INTRODUCTION 

 

Generally, fish protein hydrolyzate is liquid with a 

short shelf-life so it must be stored in cold conditions. 

Storage at low temperatures is a method that has 

been commonly used to extend the shelf-life of food 

products that contain high water content (Belitz et al. 

2009).Therefore, the second stage of the research is 

the making of protein hydrolyzate of snakehead fish 

head by using spray drying method and encapsulated 

with maltodextrin as the final product in the form of 

starch is expected to ease the process of storage and 

extend the shelf-life of the product. Berk (2009) 

explains the products produced by using spray drying 

method in the form of brightly-colored powder. 

Starch-food products contain low water content have 

several advantages including ease of transportation, 

storage and wider use. According to Cuq et al. (2011) 

that food is often made in the form of starch for a 

variety of reasons, including having a longer shelf-life, 

ease of transportation, and convenience for 

consumers. Starch-food products also do not require 

low temperatures to maintain quality so that it will 

reduce costs for equipment supply. 
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Previously, the study about protein hydrolyzate 

starch of fish has been conducted by Meiyani et al, 

2014. By using shrimp head cooking water as a 

powdery flavor with the addition of 2.5% 

maltodextrin gave the highest glutamic acid by 

36.85%. Suharso (2006) made flavor powder of tiger 

shrimp head (Penaeus monodon) enzymatically as an 

instant seasoning with 5% (w/v) maltodextrin filler. 

A research on protein hydrolyzate starch has been 

reviewed by Salamah et al, 2012 using catfish 

(Clariasgariepinus) as raw material and the 

supernatant was dried using a spray dryer with an 

inlet temperature of 1200C and an outlet temperature 

of 800C. Djaafar et al, 2017 clarifying good quality 

pollen can be produced through the process of spray 

drying at an inlet temperature of 800C. Liu. et al, 

2015 with CN 104719993 A as a patent invention, the 

invention of the processing of liquid squid 

hydrolyzate by an enzymatic method that is added 

ginger, garlic, and it is concentrated by spray drying 

for a delicious flavored food seasoning. 

It is expected that the study of protein hydrolyzate 

starch of snakehead fish head by using spray drying 

method and encapsulation with maltodextrin can 

ease the process of storage and extend the shelf-life. 

 

II. METHODS AND MATERIALS 

 

A. Research Site 

 

The research was conducted from 2018 to 2019, the 

making of protein hydrolyzate of snakehead fish head 

is conducted at the Laboratory of Biochemical and 

Miniplant, Agroindustrial Program, Department of 

Fisheries Product Processing Technology of Pangkep 

State Polytechnic of Agricultural; and for the 

processing of protein hydrolyzates starch of 

snakehead fish head by using spray-dryer method 

was conducted at the Agricultural Central Plant of 

Plantation Products of Makassar. 

B. Materials and Tools 

The materials used are snakehead fish head weighing 

3 fish per kg obtained from Tempe Lake, Wajo 

district, South Sulawesi, and bromelin enzymes 

obtained at Delta Malang laboratory as manufactured 

by Xian Lyphar Biotech Activity of Enzyme 400.000 

u/g min, maltodextrin, aquades obtained at Intrako 

Store of Makassar and analysis material. 

 

The tools used in the processing procedure are 

analytical scales (Sartorius TE 64), ovens (Memmert), 

shellab vacuum ovens, Kjeldahl apparatus desiccators, 

waterbath shakers (Wise bath shakers WSB-18), 

centrifuges (HIMAC CR 21G), and chomameters 

(Monolta Camera CR-300), filter paper Wadmant 41, 

cool boxes, knives, electric meat grinders/blenders, 

fermentation jars, basins, and bottle packaging and 

caps and tools for chemical analysis uses analytical 

scales Mettler AE 100, erlenmeyer, funnel, pH meter 

(Thermo scientific-USA), Kjeldhal flask, reaction 

tube, condenser, oven, distillation flask, exicator, 

porcelain cup burette, digital scale. 

 

C. Sample Preparation 

Procedure for making protein hydrolyzate of 

snakehead fish head (Modified by Nurhayati et al. 

2007) as follows: snakehead fish is weeded by 

removing the gills, and washed. After weeding, the 

head of snakehead fish is separated to be used as raw 

material for hydrolyzate. 

 

D. Method 

Protein hydrolyzates of snakehead fish head as 

obtained from the first stage of the research will be 

made into protein hydrolyzates of snakehead fish 

head in the form of starch which are expected to last 

longer during the storage process. In the second stage 

of the research, we conduct a comparison of the ratio 

of snakehead fish head hydrolyzate and the addition 

of maltodextrin (Snakehead Fish Head HPI: 
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Maltodextrin) 100% was HPKIG:M1 = 97.5:2.5 (b/b) 

and HPIM2 = 95:5 (b/b). After adding maltodextrin 

filler, it is dried with a spray dryer with an inlet 

temperature of 1200C and an outlet temperature of 

800C. Characteristics of protein hydrolyzate starch of 

snakehead fish head in physicochemical analysis are 

water content, ash, protein, fat, and yield and 

brightness level. 

 

Water Content with Oven Method (AOAC 2005) 

 

Determination of water content is based on 

differences in material weight before and after drying. 

Initially, the empty cup was dried in oven for 30 

minutes at a temperature of 1050C and then cooled in 

an exicator for 15 minutes, then weighed 3 - 5 grams 

of protein hydrolyzate of snakehead fish head and 

put in a cup then dried in an oven 1050C for 6 hours. 

The cup was cooled in an exicator for 30 minutes and 

then weighed. Water content is calculated by using a 

formula: 

Water Content (%) = %100x
AB

CB

−

−
 

 

Protein Content (AOAC, 2005) 

 

Protein solution is taken 10 ml and dilute it to 100 ml 

with distilled water in a flask, then put into Kjeldahl 

flask 500 ml and 10 ml H2SO4 (93% - 98% free-N) add 

5 grams of mixture H2BO3, Na2SO4-HgO for catalyst. 

Rub thoroughly and continue for 30 minutes. After 

cooling, wash it in Kjeldahl flask with distilled water 

then boil again for 30 minutes. 

 

After cooling, adding 140 ml of distilled water, and 

35 ml of NaOH-Na2S2O3 and a few grains of zinc. 

Then distilled, 100 ml of distillate was stored in 

Erlenmeyer containing 25 ml of saturated solution of 

boric acid and a few drops of PP indicator. The 

solution is obtained with 0.02 NHCl. 

Ash Content with Gravimetric Method (AOAC, 2005) 

 

As many as 3-5 gr samples is weighed and put in a 

cup, then burned until there is no smoke. After being 

put into the furnace, it is burned to gray. Ash is done 

in two stages, first at 4000C and second at 5500C. 

After the weight of cup is constant, the cup is then 

cooled in a desiccator and weighed. The ash content 

is determined by using a formula: 

 

Ash Content (%) = %100x
B

A
 

 

Fat Content (AOAC, 2005) 

 

A sample of 2 grams is put in filter paper and in the 

sleeve. The fat flask that has been weighed then 

connected with the fat sleeve. Samples and fat 

solvents (diethyl ether) are put into fat sleeve. The 

series of fat flask and sleeves are mounted on the 

Soxhlet extractor which is connected to a 

recirculation chiller 40C. Fat samples were extracted 

at 600C for 7 - 8 hours. The mixture of fat and 

solvents contained in fat flask is distilled until drying. 

Fat flask is put in the oven at 1050C for 2 hours. The 

flask is cooled in a desiccator until the weight is 

constant. Fat content is calculated by using a formula: 

 

Fat Content (%) = %100
2

13
x

W

WW −
 

 

Color (Hutching JB. 1999) 

 

Color measurement was made using a colorimeter. 

The color reading included lightness (L), redness (a) 

and yellowness (b). The equipment was standardized 

with a white color standard. 
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E. Data Analysis 

 

The design used is independent t-test. It was 

conducted to compare the average value of sample 

composition. Experimental data were processed by 

using Statistical Package for Social Science (SPSS) 

software 21.0 for Windows (Steel & Torrie 1993). 

 

III. RESULTS AND DISCUSSION 

 

The second stage of the research as the best results 

from the research of hydrolyzate products of 

snakehead fish head and it will make into protein 

hydrolyzate starch with the addition of maltodextrin 

as a coating material using a drying method using a 

spray dryer with an inlet temperature of 1200C and 

an outlet temperature of 800C. According to Cuq et al. 

(2011), that food is often made in the form of starch 

for a variety of reasons, including having a longer 

shelf-life, ease of transportation, and convenience for 

consumers. Starch-food products also do not require 

low temperatures to maintain quality so that it will 

reduce costs for equipment supply. The 

physicochemical characteristics of the effect of the 

percentage of protein hydrolyzate of snakehead fish 

head and Maltodextrin on protein hydrolyzate starch 

products of snakehead fish head can be seen in Table 

1. 

Table 1. Effect of percentage treatment of protein 

hydrolyzate of snakehead fish head and 

Maltodextrin of protein hydrolyzate 

starch product of snakehead fish head 

Composition 

(%) 

HPI Snakehead 

Fish Head  97.5 

%: Maltodextrin 

2.5% 

HPI 

Snakehead 

Fish Head 95 

%: 

Maltodextrin 

5 % 

Yield 
19.19 ± 

0.04 
21.35 ± 0.24 

Brightness  
  86.0 ± 

0.00 
97.73 ± 0.12 

Water  
  5.23 ± 

0.20 
 4.52  ± 0.13 

Ash  
  7.42 ± 

0.04 
  7.92 ± 0.24 

Protein 
55.56 ± 

0.09 
70.25 ± 2.26 

Fat 
  0.86 ± 

0.07 
  0.60 ± 0.07 

Source: Primary data processed, 2019 

 

A.Content Level of Cork Head Hydrolsat Flour Yield 

 

Yield content is one of the important parameters in 

the processing of fishery products which aims to 

estimate the number of parts of raw materials that 

can be utilized. According to Anwar and Rosmawati 

(2013), the percentage of the amount of hydrolyzate 

product produced to the volume of raw material 

before hydrolysis is called the yield of hydrolyzate 

product. Yield value can describe the economic value 

of a material. The higher of yield value, the higher of 

economic value because the higher of amount that 

can be utilized from the material. 

 

Based on Table 1, yield value of protein hydrolyzate 

starch of snakehead fish head showed protein 

hydrolyzate of snakehead fish head 95%: 

maltodextrin 5% had a higher yield of 21.35% 

compared to protein hydrolyzate of snakehead fish 

head 97.5%: maltodextrin 2.5% had a yield of 

19.10% . The study of protein hydrolyzate of 

snakehead fish head by using liquid protein 
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hydrolyzate treatment of snakehead fish head using 

maltodextrin by spray dryer method with an inlet 

temperature of 1200C and an outlet temperature of 

800C seen that the yield obtained was very low, this 

was caused by liquid hydrolyzate of snakehead fish 

head with high water content and adding 

maltodextrin will produce yield according to the 

amount of maltodextrine used and the working 

power of spray dryer which still separates the 

product attaches to the tube. The yield content of 

protein hydrolyzate starch of snakehead fish head can 

be seen in Figure 1. 

 

 
Figure 1. Yield content of protein hydrolyzate starch 

of snakehead fish head  

 

Based on the results of significance analysis of 

independent t-test on the yield content of protein 

hydrolyzate starch of snakehead fish head with the 

comparison of protein hydrolyzate of snakehead fish 

head with maltodextrin were difference significantly 

(p < 0.05).Widadi (2011) showed that the yield value 

of protein hydrolyzate of catfish was 21.16%, it 

shows a small yield. According to Cucikodana, et al. 

(2012), the low yield is thought to be due to the 

effect of drying, where drying is the process of 

removing or disposing liquid material from a material 

that includes drying, roasting, evaporation, and 

others. The end result of drying is material that is 

free of water (liquid) or contains low amounts of 

water. 

 

B. Degree of White Cork Head Fish Flour Hydrolsat 

 

Table 1 protein hydrolyzate starch of snakehead fish 

head by using a comparison treatment of protein 

hydrolyzate of snakehead fish head and 

maltodextrine 97.5%:2.5%, a value of L 86.0 while 

hydrolyzate of snakehead fish head and 

maltodextrine 95%:5%, a value of L 97.73. The white 

degree of protein hydrolyzate starch of snakehead 

fish head can be seen in Figure 2. 

 

White degree indicates the degree of color or 

brightness of a material, a scale from 0 to 100; the 

greater of L-value, the brighter of sample color. The 

results of observations of L (lightness), a (redness), 

and b (yellowness) and white degrees were 

conducted  

by using Chromameter. 

 

 
Figure 2. White degree of protein hydrolyzate starch 

of snakehead fish head 

 

The results of independent t-test on the white degree 

of protein hydrolyzate starch of snakehead fish head 

with a comparison of protein hydrolyzate of 

snakehead fish head with maltofrtrin shows a 

significant difference (p < 0.05). White degree of 

protein hydrolyzate starch of snakehead fish head as 

obtained has index value (> 50) it indicate a bright 

color.  Pilar and Reyes (2007) explain that the value 

of yellowness is usually caused by lipids, while 
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redness is influenced by protein precipitation. 

Denaturation or oxidation can also cause high 

brownish-yellow values in the product. According to 

Riansyah, et al. (2013), the ability of material to 

release water from its surface will be greater with 

increasing air temperature of drier used and the 

longer of drying process so that the resulting water 

content is lower. Salamah et al. (2011) states that 

water content resulting from the drying process by 

spray drying method is influenced by the 

temperature of the inlet and outlet, if the 

temperature used is too high then the risk of protein 

damage due to heat will also be even greater. The 

products produced from the spray drying method are 

brightly colored and porous (Berk 2009). 

 

C. Proximate Analysis Results of Gabaus Fish Head 

Hydrolyzate Flour 

 

Table 1 water content of protein hydrolyzate starch 

of snakehead fish head as dried with a spray dryer 

and uses inlet and outlet temperatures 1200C and 

800C, respectively shows the best treatment, namely 

the ratio of protein hydrolyzate of snakehead fish 

head and maltodextrine 95%:5% has a lower water 

content i.e 4.52% compared to protein hydrolyzate of 

snakehead fish head and maltodextrine 97.5%: 2.5% 

has a moisture content of 5.23%. The results of 

proximate analysis of the water content of the 

treatment ratio between protein hydrolyzate of 

snakehead fish head and maltodextrin as shown in 

Figure 4 that low water hydrolyzate protein content 

can be attributed to the high temperature used during 

the spray drying evaporation process. According to 

Sanapi (2013), the water content resulting from the 

drying process by the spray drying method is 

influenced by the inlet and outlet temperatures. A 

study of protein hydrolyzate starch of snakehead fish 

head as obtained from the two treatment 

comparisons between protein hydrolyzate of 

snakehead fish head and maltodextrin with spray 

drying method, obtained lower water content from 

research conducted by Widadi (2011) and Cholifah 

(2014) that showed that the value of water content of 

protein hydrolyzate of catfish was 5.46% by using 

spray drying method. 

 

According to Sanapi (2013) states that water content 

resulting from the drying process by using spray 

drying method is influenced by the inlet and outlet 

temperatures. A research by Roslan, et al. (2014) 

showed that the value of water content of protein 

hydrolyzate of tilapia was 6.48% with the addition of 

2.5% alkalase enzyme concentration. The results of 

independent t-test on the water content of protein 

hydrolyzate starch of snakehead fish head with a 

comparison of protein hydrolyzate of snakehead fish 

head with maltodextrnie were differences 

significantly (p < 0.05). 

 

 
Figure 3. Proximate analysis result for comparison 

treatment of protein hydrolyzate of 

snakehead fish head and maltodextrin to 

protein hydrolyzate starch of snakehead 

fish head 

 

Most foodstuff consists of 96% organic matter and 

water, the rest is mineral elements. The burning 

process of food to a temperature of 6000C will cause 

organic matter to burn, but the inorganic material 

does not burn, namely in the form of ash consisting 
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of various mineral elements such as Ca, Mg, Na, P, K, 

Fe, Mn and Cu. Ash content indicates mineral 

content in foodstuffs (Winarno, 2008). Table 1 the 

ash content of protein hydrolyzate starch of 

snakehead fish head dried with spray dryer and inlet 

and outlet temperature 1200C and 800C, respectively 

where the comparison of protein hydrolyzate of 

snakehead fish head and maltodextrine 97.5:2.5 had 

higher ash content was 7.42% and protein 

hydrolyzate of snakehead fish head and 

maltodextrine 95:5 has an ash content of 7.92%. 

Some researchers reported that the ash content of 

protein hydrolyzate of sardinella by-product had ash 

content ranging from 12.10 to 25.23% (Souissi et al. 

2007). The results of proximate analysis of ash 

content for comparison treatment between the 

protein hydrolyzate of snakehead fish head and 

maltodextrin to protein hydrolyzate starch of 

snakehead fish head can be seen in Figure 3. The 

result of independence t-test analysis on the ash 

content of protein hydrolyzate of snakehead fish 

head with the comparison of protein hydrolyzate of 

snakehead fish head and maltofrtrin have significant 

differences (p < 0.05). 

 

Protein is an essential molecule in the preparation of 

structure and functional processes of the living things. 

Proteins consist of amino acid chains that are 

connected by peptide bonds to form a variety of 

complex structures (Vaclavik and Christian, 2008). 

Table 1 the highest protein levels of protein 

hydrolyzate starch of snakehead fish head is a 

comparison of protein hydrolyzate of snakehead fish 

head and maltodextrine 95%:5% has 75.25% 

compared to protein hydrolyzate of snakehead fish 

head and maltodextrine 97.5%:2.5% has 50.56%, the 

high or low protein value can be influenced by the 

amount of water content lost (dehydration) from the 

material. The protein value as measured will be even 

greater if the amount of water lost is greater. The 

results of proximate analysis of protein content for 

comparison treatment between protein hydrolyzate 

of snakehead fish head and maltodextrin to protein 

hydrolyzate starch of snakehead fish head can be 

seen in Figure 3. Studies conducted by several 

researchers reported that protein content of protein 

hydrolyzate of catfish 35.6% (Amiza et al. 2013) is 

lower than the study of protein hydrolyzate for 

snakehead fish head. Protein hydrolyzate of 

snakehead fish head and maltodextrine 95%:5% with 

protein content 75.25% almost close to commercial 

fish protein hydrolyzate value that is 73-75% 

(International Quality Ingredients, 2011) and 

according to the Food and Agricultural Organization 

(2011) that protein hydrolyzate of snakehead fish 

head has a protein content of less than 80% included 

in type B protein content that meets the 

requirements as type B hydrolyzate. Nurhayati et.al 

(2007) states that protein content as measured in 

protein hydrolyzate of fish as a dissolved protein 

molecule. According to Bahalwan (2011), the 

increase in protein content is caused by the decrease 

in water content in the sample. Reducing the water 

content of foodstuff will increase compounds such as 

protein and minerals, but vitamins and dyes in 

general will be reduced. The result of independent t-

test for protein content of protein hydrolyzate starch 

of snakehead fish head with a comparison of protein 

hydrolyzate of snakehead fish head with 

maltodextrin shows significant difference (p < 0.05). 

 

Fat molecules consist of fatty acids and glycerol. Fats 

are contained in each type of foodstuff, but at 

different levels. Fat is also deposited in the tissues of 

several types of animals and organs of several types of 

plants. Fats are included in a group of compounds 

called lipids, and generally have insoluble properties 

in water (Belitz et al. 2009). Based on Table 1 it can 

be seen that the highest fat content of protein 

hydrolyzate of snakehead fish head is the comparison 
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of protein hydrolyzate and maltodextrin 95 %:5% is 

0.60% compared to protein hydrolyzate of snakehead 

fish head and maltodextrin 97.5%:2.5% is 0.86%. The 

results of proximate analysis of fat content for 

comparison treatment between protein hydrolyzate 

of snakehead fish head and maltodextrin to protein 

hydrolyzate starch of snakehead fish head can be 

seen in Figure 4. Studies of protein hydrolyzate 

starch of snakehead fish head meet the standards of 

commercial fish protein hydrolyzate (Sanapi, 2013), 

namely less than 19-22%. This is due to the working 

process of bromelin enzyme which separates fat after 

being hydrolyzed. According to Nurhayati, et al. 

(2014), shows that fat content in hydrolyzate 

products is influenced by the characteristics of 

hydrolysis material used and the process of fat 

separation after hydrolysis. The process of separating 

fat after hydrolysis is done by filtering method using 

filter paper. According to Purbasari (2008), a decrease 

in fat content in fish protein hydrolyzate products is 

caused by the enzymatic hydrolysis process which 

changes the structure of fish tissue very quickly, 

where myofibril protein is greatly reduced during 

hydrolysis process, whereas the muscular cell 

membrane system looks relatively resistant to damage. 

During the hydrolysis process, these membranes tend 

to gather and form insoluble bubbles, resulting in loss 

of lipid membrane. Fat content of protein 

hydrolyzate starch of snakehead fish head is lower 

than fat content of commercial protein hydrolyzate 

namely 19-22% (International Quality Ingredients, 

2011). The treatment of protein hydrolyzate of 

snakehead fish head and 95%:5% is 0.60% meets the 

requirements for type A hydrolysates because it has a 

fat content of less than 0.75% (FAO, 2011). Nilsang et 

al. (2005) states that protein hydrolyzate products 

which have low fat content are more stable against 

fat oxidation reactions during storage compared to 

fish protein hydrolyzate with high fat content. Fat 

molecules consist of fatty acids and glycerol. The 

results of independent t-test analysis on the fat 

content of protein hydrolyzate starch of snakehead 

fish head with a comparison of protein hydrolyzate 

with maltofrtrin were difference significantly (p < 

0.05). 

 

Conclusion 

 

The best treatment from the research is a comparison 

of snakehead fish starch and maltodextrin 95%:5%. 

The characteristic of physicochemical of snakehead 

fish starch as produced in the form of white starch 

with a yield of 21.35%, white degree L 97.73, water 

content 4.52%, ash 7.92%, protein 75.25%, fat 0.60%. 

Based on this, the protein hydrolyzate of snakehead 

fish head has the potential to be applied as a flavoring 

or flavor enhancer and it can be developed as a 

source of essential amino acids in food products 

because they contain almost complete essential amino 

acids. 
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ABSTRACT 

 

Drug delivery via the oral mucous membrane is considered to be a promising alternative to the oral route. 

Sublingual route is a rapid onset of action and better patient compliance than orally ingested tablets. Sublingual 

literally meaning is “under the tongue”, administrating substance via mouth in such a way that the substance is 

rapidly absorbed via blood vessels under tongue. Peroral administration of drug has disadvantages such as 

Hepatic first pass metabolism and enzymatic degradation within the GI tract that limits oral administration of 

certain classes of drug like peptides and proteins. So, other absorptive mucosa  is considered as potential sites for 

drug administration. Trans-mucosal routes of drug delivery (i.e. the mucosal linings of the nasal, rectal, vaginal, 

ocular, and oral cavity) offer several advantages over peroral administration for systemic delivery. This review 

highlights the sublingual dosage forms for the treatment of migraine, advantages, Disadvantages, various 

evaluation parameters and commercially available sublingual dosage forms. 

Keywords :  Sublingual Tablets,  Mucosa, Pregastric absorption, Drug Delivery, Oral Mucous Membrane 

 

I. INTRODUCTION 

 

Drug delivery through the sublingual route had 

emerged from the desire to provide immediate onset 

of pharmacological effect. Dysphasia (difficulty in 

swallowing) is a common problem of all age groups, 

especially geriatrics, pediatric, and patients who are 

mentally retarded, uncooperative, nauseated or on 

reduced liquid intake/diets have difficulties in 

swallowing these dosage forms[1,2]Sublingual means 

under the tongue. Sublingual drug delivery (SL) of 

the medication implies  arrangement of the 

medication under the tongue and drug comes to 

straightforwardly into the circulation system through 

the ventral surface of the tongue and floor of the 

mouth. The decreasing order of permeability in the 

buccal cavity is the sublingual, the buccal area 

(cheek), then the palatal area. The order is generally 

based upon the relative thickness and the extent of 

blood supply to the specific part [3]. 

 

This course has a few particular points of interest 

over the enteral and parenteral courses of medication 

conveyance because of its rich blood supply, quick 

onset of activity, improved bioavailability, shirking of 

the principal pass and sustenance impacts, expanded 

patient consistence, and simplicity of self-solution. 

Throughout the years, various items exploiting oral 

mucosal medication conveyance have been presented 

in the business sector [4-8]. 

 

II. METHODS AND MATERIAL 

 

Sublingual drug delivery[9]  

 

Sublingual means under the tongue and refer to the 

pharmacological route of administration by which 
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drugs diffuse into the blood through tissues under the 

tongue.[10] Sublingual route offers direct contact of 

drug with oral mucosa which will leads to come 

directly in to systemic circulation which leads to 

enhance bioavaibility of dosage foam. Dysphagia 

(difficulty in swallowing) which is a common 

problem of all age groups, children, elderly, 

uncooperative or on reduced liquid intake have 

difficulties in swallowing sublingual route is 

promising approach for overcoming this type of 

problems after the oral administration of drug the 

drug goes to hepatic first pass metabolism this will 

result in to decrease bioavaibility of drug formulation. 

Sublingual route of drug delivery is promising 

approach to remove this type of problems [11]. 

 

 
Figure 1: Sublingual drug delivery.[12] 

 

Mechanism of sublingual administration 

 

The absorption potential of the buccal mucosa is 

influenced by the lipid solubility and therefore the 

permeability of the solution (osmosis), the ionization 

(pH), and the molecular weight of the substances. For 

example, absorption of some drugs via the buccal 

mucosa is shown to increase when carrier pH is 

lowering (more acidic) and decrease with a lowering 

of pH (more alkaline) [13,14].The cells of the oral 

epithelium and epidermis are also capable of 

absorbing by endocytosis (the uptake of particles by a 

cell as if by hollowly wrapping itself around it. These 

engulfed particles are usually too large to diffuse 

through its wall). It is unlikely that this mechanism is 

used across the entire stratified epithelium. It is also 

unlikely that active transport processes operate 

within the oral mucosa. However, it is believed that 

acidic stimulation and uptake into the circulatory 

system[15]. 

 

Advantages[15,16] 

 

• Ease of administration to patients who refuse to 

swallow a tablet, such as pediatric, geriatric 

patients and psychiatric patients. 

• Convenience in administration of drug and 

accurate dosing as compared to liquid 

formulations. 

• Water is not required for swallowing the dosage 

form, which is convenient feature for patients 

who are traveling and do not have immediate 

access to water. 

• Good mouth feels property helps to change the 

basic view of medication as "bitter pill", 

particularly for pediatric patients. 

• Fast dissolution of medicament and absorption 

which will leads to rapid, onset of action 

• Some drugs are absorbed from the mouth 

pharynx and oesophagus as the saliva passes 

down into the stomach, in such cases 

bioavailability of drugs is increased. 

• It provides advantages of liquid formulations in 

the form of solid dosage form. 

• Pregastric absorption can result in improved 

bioavailability and as a result of reduced dosage, 

improved clinical performance through a 

reduction of unwanted effects. [15][16] 
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Disadvantages[17][18] 

 

• Since sublingual administration of drugs 

interferes with eating, drinking, and talking, this 

route is generally considered unsuitable for 

prolonged administration. 

• Although this site is not well suited to 

sustained‐delivery systems. 

• Sublingual medication cannot be used when a 

patient is uncooperative or unconscious. 

• The patient should not smoke while taking 

sublingual medication, because smoking causes 

vasoconstriction of the blood vessels. This will 

decrease the absorption of the medication. 

 

III. RESULTS AND DISCUSSION 

 

SUBLINGUAL FORMULATIONS 

 

Bioadhesive sublingual tablet[19] 

 

The new sublingual tablet concept presented is based 

on interactive mixtures consisting of a water-soluble 

carrier covered with fine drug particles and a 

Bioadhesive component. With this approach, it is 

possible to obtain rapid dissolution in combination 

with Bioadhesive retention of the drug in the oral 

cavity. 

 

Fast-disintegrating sublingual tablets[20] 

 

The Tablets that disintegrate or dissolve rapidly in 

the patient’s mouth are convenient for young 

children, the elderly and patients with swallowing 

difficulties, and in situations where potable liquids 

are not available. Only the small volume of saliva is 

usually sufficient to result in tablet disintegration in 

the oral cavity. Medication can then be absorbed 

partially or entirely into the systemic circulation 

from blood vessels in the sublingual mucosa. 

Thin film drug delivery [21] 

 

Delivering drugs to the systemic circulation via a thin 

film that dissolves when in contact with liquid 

referred to as a dissolving film or strip. Thin film are 

made using different grade of biopolymers. The 

advantage of this type of formulation is it have 

potential to improve the onset of action in lower dose. 

 

Lipid matrix sublingual tablet[22]  

 

Lipid Matrix Sublingual Tablet is formulation which 

uses advances in sublingual and liposomal technology 

to formulate a dosage form that offers a faster and 

more complete absorption than traditional oral routes 

of administration. The Lipid Matrix Sublingual Tablet 

is a bioavailable, quick, convenient, and consistent 

dosage form for many specialty neutraceuticals that 

are often taken orally. Examples: Glutathione MB12 

(Methylcobalamin). 

 

EVALUATION PARAMETERS [23-26]  

 

Evaluation parameters of tablets mentioned in the 

Pharmacopoeias need to be assessed, along with some 

special tests. The quality of tablet, once formulated 

by rule, is generally dictated by the quality of 

physicochemical properties of blend. 

 

Disintegration time (DT): 

 

A relatively simple method with rigorous conditions 

was developing to evaluate the DT of sublingual 

tablets. Each individual tablet was dropped into 

10‐mL glass test tube (1.5‐cm diameter) containing 2 

ml distilled water, and the time required for complete 

tablet disintegration was observed visually and 

recorded using a stopwatch. The visual inspection 

was enhanced by gently rotating the test tube at a 

45o angle, without agitation, to distribute any tablet 
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particles that might mask any remaining 

undisintegrated portion of the tablets. In the USP 

disintegration test for sublingual tablets, the 

disintegration apparatus for oral tablets is used 

without the covering plastic disks, 22 and 2 minutes 

is specified as the acceptable time limit for tablet 

disintegration.  

 

Wetting time (WT): 

 

Although a wetting test is not a USP standard test, it 

is useful for quality control and provides supportive 

evaluation of these sublingual tablets. Unlike  the 

disintegration test, the wetting test uses minimal 

water, which may be more representative of the 

quantity of moisture available sublingually. Using 

this test, the time required for moisture to penetrate 

the tablet completely is measured and possibly 

represents the time required to release drug in the 

presence of minute volumes of saliva. The tablet was 

placed at the center of 2 layers of absorbent paper 

fitted into a rectangular plastic dish (11 cm × 7.5 cm). 

After the paper was thoroughly wetted with distilled 

water, excess water was completely drained out of 

the dish. The time required for the water to diffuse 

from the wetted absorbent paper throughout the 

entire tablet was then recorded using a stopwatch.  

 

Bulk density:  

 

Bulk density of was determined by taking a known 

mass of powder in a 50 ml graduated measuring 

cylinder which is attached to the bulk density 

apparatus. The bulk density was calculated by 

following eq.  

 

Bulk density= weight of powder in gm/ bulk vol. of 

powder 

 

 

Tapped density: 

 

Tapped density was determined by tapping method 

using measuring cylinder containing weighed 

amount of powder. The cylinder was dropped 3  

times from a height of 1 inch at an interval of 2 sec. 

tapped density was calculated by following eq.  

 

Tapped density= mass of powder /vol. of powder after 

tapping 

 

Angle of repose: 

 

For the angle of repose of the material was poured 

through a funnel to form a cone. The tip of the 

funnel should be held closed to the growing cone and 

slowely raised as the pile grows, to minimize the 

impact of falling particles. Stop pouring the material 

when the pile reached a predetermined height or the 

base a pradetermined width. Rather than attempt to 

measure the angle of the resulting cone directely, 

devided the height by half the width of the base of 

the cone. The inverse tangent of this ratio is the angle 

of repose. Formula for angle of repose:  

tanɵ = h/ r  

h = height of pile, r = radius of pile 

 

Carrs compressibility index: 

 This is an important property in maintaining 

uniform weight. It is calculated by using following 

formula  

%compressibility index = Tapped density – Bulk     

                                                                  density * 100  

                                                    Tapped density 

Hausner’s ratio:  

 

A similar index to indicate the flow properties can be 

defined by Hausner’s ratio. Hausner’s ratio can be 

calculated by using following formula:  
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Hausner’s ratio = (Tapped density x 100) / (bulk 

density) 

 

Weight variation: 

20 tablets were selected at random, individually 

weighed and the average weight was calculated. 

None of the tablets deviated from the average weight 

by more than ±7.5%.  

 

Hardness test: 

Tablets require a certain amount of strength or 

hardness and resistance to friability to with stand 

mechanical shocks. The hardness of tablet was 

measured by Monsanto hardness tester. The hardness 

of sublingual tablet is important factor, because if the 

sublingual tablet is too hard, the solvent borne drug 

attenuation may not be absorbed into an interior 

portion of the tablet and therefore remains on a 

surface portion of the tablet, where the drug 

attenuation may not adhere to the sublingual tablet. 

If the sublingual tablet is too soft, the sublingual 

tablet may be disintegrated by the solvent of the drug 

attenuation. 

 

IV. CONCLUSION 

 

Drug delivery through the sublingual route had 

emerged from the desire to provide immediate onset 

of pharmacological effect. Dysphasia (difficulty in 

swallowing) is a common problem of all age groups, 

especially geriatrics, pediatric, and patients who are 

mentally retarded, uncooperative, nauseated or on 

reduced liquid intake/diets have difficulties in 

swallowing these dosage forms. So, other absorptive 

mucosa  is considered as potential sites for drug 

administration. Trans-mucosal routes of drug 

delivery (i.e. the mucosal linings of the nasal, rectal, 

vaginal, ocular, and oral cavity) offer several 

advantages over peroral administration for systemic 

delivery. This review highlights the sublingual 

dosage forms of advantages, Disadvantages, various 

evaluation parameters and commercially available 

sublingual dosage forms. 
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ABSTRACT 

 

Good health care is a community need and is often a measure of development success. The utilization of health 

service units is still relatively low, although the Puskesmas continue to try to bring health services closer to 

immigrants. This shows that the lack of confidence of immigrant patients in the health services provided by 

health workers so that immigrant patients prefer to be referred and continue treatment at the hospital. The 

purpose of this study is to analyze the factors that influence immigrant patients on the utilization of health 

services. This research was conducted at Tamalanrea Public Health Center in Makassar City from July-August 

2019. The population in this study was 154 people based on data in Tamalanrea Health Center in the last 6 

months while the sample in this study was 59 people. Analysis of the data used in this study includes univariate 

and bivariate analysis stages using multiple regression tests using SPSS version 10. The results of this study 

indicate that (1) Age has no influence on the utilization of health services, gender has an influence on the 

utilization of health services in Tamalanrea Health Center ; (2) There is an influence of facilities, and trust in 

the use of health services with the respective p-value: facilities p = 0.015 and trust p = 0.004. While knowledge 

has a value of p = 0.665 so that it does not influence the utilization of health services at the Tamalanrea Health 

Center. The important role of the  immigration detection house agency is to help promote and convince 

immigrants or foreign refugees that first-rate health services can provide the best health services and cure their 

sickness.  

Keywords : Health Utilization, Immigrant, Health Center, Knowledge, Facilities, Trust. 

 

I. INTRODUCTION 

 

Good health services are a community need and are 

often a measure of development success (Rumengan 

et al., 2015). Individual needs to utilize health 

services are directly affected by psychological 

variables which include: tastes, sick-health 

perceptions, expectations, assessments of providers; 

and individual characteristics including age, sex, level 

of education and type of work. Indirect factors are 

influenced by socio-economic and culture 

(Damayanti et al., 2017).  

 

Utilization of health services is the use of service 

facilities provided either in the form of outpatient 

care, inpatient care, home visits by health workers or 

other forms of service utilization based on availability 

and continuity of services, community acceptance 

and fairness, easily reached by the community, 

affordable , and quality (Tasya and Andriany, 2016). 

https://doi.org/10.32628/IJSRST196521
mailto:nurulqalbirrr@yahoo.co.id
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Utilization of health services at the health center 

level has several factors that influence it, namely 

consumer factors in the form of: education, 

livelihoods, knowledge and perceptions of patients; 

organizational factors such as: availability of 

resources, affordability of service locations, and social 

access; and service provider factors including: health 

worker behavior (Abdullah et al., 2017).  

 

In the current era of globalization, ethical principles 

need to be maintained because without ethics and 

without being strengthened by the law, one human 

can be regarded as a rival by others. The field of 

health services must be based on ethical and legal 

principles as a result of the arising of human greed, 

which in turn creates conflict between patients with 

health workers and among other health workers 

(Indar, 2017). 

 

Immigrants or refugees are refugees who cannot and 

will not likely return to their home countries due to 

fears of life-threatening situations in matters such as 

race, religion, citizenship, membership in social 

groups, or political matters (Collyer, 2010). But 

sometimes the problems are growing so that 

immigrants have no choice but to try to enter a 

country illegally. Also, related to the right to health 

and education, as well as residence support from 

related parties often do not meet the needs of 

refugees. For this reason, IOM's role as an 

international organization is very much needed to 

establish cooperation with destination countries of 

migrants while ensuring that the rights of these 

migrants can still be fulfilled well (Nst, 2018). 

 

Immigrants have some special needs for certain types 

of health problems because of the prevalence of the 

disease and the healthy environment in the country 

of origin. For example, the rate of tuberculosis is 

much higher among immigrants than among native 

birth populations (for example, in 2010, 18.1% for 

foreign births vs 1.8% for US births, especially among 

foreigners born in Asia and the Islands. Pacific, 

33.2 %, and blacks born abroad, 26.2%; Centers for 

Disease Control and Prevention Asthma rates are also 

higher among foreigners born than those born in the 

US (Hwang, 2016).  

 

Tamalanrea Health Center is one of the health 

centers that cooperates with IOM in providing health 

services to immigrants who come for treatment. The 

immigrants referred to in this study are foreign 

refugees who came to Indonesia due to various 

conflicts in their country. Also, the Tamalanrea 

Health Center has a large enough working area in 

dealing with immigrant patients, consisting of 4 

community houses or shelters and immigration 

detention centers. In the working area of Tamalanrea 

Health Center there are 4 Guesthouse points, namely 

in 155 A as many as 45 people, 155 B as many as 58 

people, 155 C as many as 22 and 155 D as many as 77 

people. So the total number in the working area of 

Tamalanrea Health Center is 202 people. The origin 

of immigrants in the Tamalanrea Health Center area 

comes from various countries, namely: Afghanistan, 

Somalia, Ethiopia, Iran, Myanmar, Sudan, and 

Pakistan. According to Anderson, 3 factors influence 

a person's behavior in utilizing health services, 

namely predisposing characteristics (education, 

employment, ethnicity), supporting characteristics 

(enabling), namely facilities, infrastructure and needs 

characteristics (Wahyuni, 2012).  

 

Based on preliminary data obtained from Tamalanrea 

Health Center, the number of visits of immigrant 

patients in the last 6 months, namely: December 2018 

as many as (20 people); January 2019 (33 people); 

February 2019 as many as (31 people); March 2019 

(31 people); April 2019 as many as (20 people); May 

2019 (11 people). From the above data it can be 
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concluded that the number of patient visits during 

the past 6 months fluctuated and in the last 2 (two) 

months dropped dramatically. In addition the 

number of immigrant patient referrals in the last 6 

months from data obtained at the Tamalanrea Health 

Center are: December 2018 (15 people); January 2019 

(16 people); February 2019 (19 people); March 2019 

(12 people); April 2019 (19 people); May 2019 (8 

people). From the above data, it can be concluded 

that half of the total number of patient visits that 

come for treatment has been given a referral to the 

hospital with the most dominant reason at the 

request of immigrant patients themselves (Puskesmas 

Tamalanrea, 2019). Meanwhile, based on the number 

of diseases that can be served at the Puskesmas 155 

types of diseases can be handled/served by the 

Puskesmas. But in fact, the number of referrals for 

immigrant patients who are issued every month is 

increasing while the type of disease referred can be 

treated/served at the Tamalanrea Health Center.  

 

The utilization of health service units is still 

relatively low, although the Puskesmas continue to 

try to bring health services closer to immigrants. This 

shows that the lack of immigrant patients' trust in the 

health services provided by health workers in the 

Tamalanrea Health Center so that immigrant patients 

prefer to be referred and continued treatment at the 

Hospital. From the description above, it appears that 

the utilization of health services in Puskesmas by 

immigrant patients is still lacking, although 

physically the health facilities in Puskesmas 

Tamalanrea can handle 155 types of diseases. This 

may occur because the available service facilities are 

not following the wishes of the immigrant 

community or the lack of confidence of immigrant 

patients in the services provided. The purpose of this 

study was to analyze the factors that influence 

immigrant patients on the utilization of health 

services in the Tamalanrea Health Center. 

II. METHODS AND MATERIAL 

 

This research was conducted in August 2019 at the 

Tamalanrea community health center, Makassar. 

Based on data at the Tamalanrea Health Center in the 

past 6 months, the population in this study was 154 

people. The criteria for determining the sample were 

patients visiting community health centers more than 

once so as many as 59 people were obtained. The 

sampling technique in this study used purposive 

sampling. Data collection is done using observation, 

interviews, and documentation. Analysis of the data 

used in univariate and bivariate analysis using 

multiple regression tests with the program SPSS 

version 10. 

 

III. RESULTS AND DISCUSSION 

 

1. Univariate Analysis 

Univariate analysis was performed to determine the 

frequency distribution of each study variable both 

the dependent variable and the independent variable. 

The results of the univariate analysis in this study are 

as follows. 

 

a. Age Group.  Is a group of values based on the age 

of the respondents with the interval used is 10 

years which can be seen in Table 1. 

Table 1.  Distribution of Respondents by Age Group 

for Immigrant Patients at the Tamalanrea  Health 

Center in 2019 

Age (year)  (n) % 

15-25 20 33,9 

26-36 26 44,1 

37-47 11 18,6 

48-58 2 3,4 

Amount 59 100,0 

Source: primary data that has been processed, 2019 
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Table 1 shows that of the 59 respondents based on 

the age of the respondents, the most were in the 26-

36 years age group, which were 26 people (44.1%) 

and the least number of respondents in the 48-58 

year age group, namely as many as 2 people (3, 4%). 

Based on the results of the study in table 1 shows that 

most age groups are in the age group 26-36 years as 

many as 26 people (44.1%). Age can affect someone 

in the utilization of health services. The older a 

person is, the more critical and understanding the 

importance of service utilization.  

 

b. Gender.  The distribution of respondents by sex 

can be seen in Table 2. 

Table 2.   Distribution of Respondents by Gender 

Immigrant Patients in the Tamalanrea Health Center 

in 2019 

 

Gender  (n) (%) 

Man 54 91,5 

Woman 5 8,5 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Table 2 shows that of the 59 respondents based on 

the most sex, there were 54 male respondents (91.5%) 

while the least female respondents were 5 people 

(8.5%). 

 

c. Latest Education.  The last education is the last 

level of education obtained by respondents. The 

distribution of respondents based on their latest 

education can be seen in Table 3. 

 

Table 3. Distribution of Respondents Based on the 

Latest Education of Immigrant Patients in 

Tamalanrea Health Center in 2019. 

 

 

Last 

Education 

 (n) (%) 

Not Finished 

primary 

school 

4 6,8 

Primary 

school 

7 11,9 

Junior high 

school 

17 28,8 

Senior high 

school 

26 44,1 

College 5 8,5 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Table 3 shows that of the 59 respondents based on 

their most recent education the most were high 

school / equivalent categories of 26 people (48.0%) 

and the smallest number of respondents were 

elementary school as many as 4 people (2.0%). Ha 

NTH et al (2012) in a study (Rushender et al., 2017) 

stated that health services in Vietnam found that 

education of household heads and the number of sick 

people in the family did not have a significant 

influence on the utilization of public health services 

(or) health services. Likewise in a study conducted by 

Rushender (2017) stated that the education factor of 

household heads did not show a significant 

relationship in PHC utilization to the distance 

traveled (Rushender et al., 2017).  

 

d. Country of Origin.  The distribution of 

respondents by country of origin can be seen in 

Table 4. 
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Table 4. Distribution of Respondents by Country of 

Origin of Immigrant Patients at the Tamalanrea 

Health Center in 2019. 

 

 

Country of 

origin 

 (n) (%) 

Afghanistan 53 89,8 

Euthopia 1 1,7 

Myanmar 2 3,4 

Sudan 3 5,1 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Table 4 shows that of the 59 respondents by country 

of origin the most were from Afghanistan, namely as 

many as 53 people (89.8%) and the smallest number 

of respondents originating from Ethiopia, namely as 

many as 1 people (1.7%).   

 

e. Length of stay in Makassar.  The distribution of 

respondents based on length of stay in Makassar 

can be seen in Table 5 

Table 5. Distribution of Respondents Based on Length 

of Stay of Immigrant Patients at Tamalanrea Health 

Center in 2019 

 

Long stay in 

Makassar (Year) 

(n) (%) 

1  4 6,8 

2  10 16,9 

3  5 8,5 

4  

5  

6  

7  

7 

17 

11 

5 

11,9 

28,8 

18,6 

8,5 

Amount 59 100,0 

 

Source: primary data that has been processed, 2019 

 

Table 5 shows that of the 59 respondents based on 

length of stay the most were for 5 years as many as 17 

respondents (28.8%) and the least number of 

respondents was for 1 year as many as 4 people 

(6.8%).      

f. Frequency Distribution of Research Variables 

In this study, there are five independent variables 

namely Knowledge, facilities, attitudes and behavior 

of health workers, trust and length of stay in 

Makassar, which will be seen as influencing the 

dependent variable, namely the utilization of health 

services. The frequency distribution of research 

variables can be seen in Table 6.  

 

Table 6.  Based on the results of the study, the 

frequency distribution for variable utilization of 

health services  

Service 

utilization 

 (n) (%) 

To take 

advantage of 

45 76,3 

Haven’t utilized 14 23,7 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Based on Table 6 shows that of 59 respondents in 

Tamalanrea Health Center, 45 respondents (76.3) had 

utilized health services and 14 respondents (23.7%) 

had not utilized health services. Health service 

utilization was significantly higher among refugees, 

who also reported greater service needs than native 

immigrants (Elsouhag et al., 2015). 

 

Based on the research results obtained by the 

frequency distribution for knowledge variables can 

be seen in Table 7. 

 

Table 7.  Distribution of Respondents Based on 

Knowledge of Immigrant Patients on Utilization of 

Health Services at Tamalanrea Health Center 
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Knowledge  (n) (%) 

Enough 35 59,3 

Less 24 40,7 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Based on Table 7 shows that of 59 respondents in 

Tamalanrea Health Center, 35 respondents (59.3%) 

had sufficient knowledge of the utilization of health 

services and as many as 24 respondents (40.7%) 

lacked knowledge of the utilization of health services.  

 

g. Facilities : Based on the research results, the 

frequency distribution for facility variables can be 

seen in Table 8. Table 8 Distribution of Respondents 

Based on Facilities towards Utilization of Health 

Services at Tamalanrea Health Center. 

 

Table 8. Distribution of Respondents Based on 

Facilities towards Utilization of Health Services at 

Tamalanrea Health Center 

 

Facilities (n) (%) 

Complete 34 57,6 

Less complete 25 42,4 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Based on Table 8, shows that of 59 respondents in 

Tamalanrea Health Center, 34 respondents (57.6%) 

stated that complete health facilities were used for 

health services and 25 respondents (42.4%) stated 

that health facilities were incomplete in the 

utilization of health services. 

 

Table 9. Distribution of Respondents Based on Trust 

in the Utilization of Health Services at Tamalanrea 

Health Center 

Trust  (n) (%) 

Believe 31 52,5 

Lack of trust 28 47,5 

Amount 59 100,0 

Source: primary data that has been processed, 2019 

 

Based on Table 9 shows that of the 59 respondents in 

Tamalanrea Health Center, 31 respondents (52.5%) 

expressed confidence in the utilization of health 

services and 28 respondents (47.5%) expressed less 

confidence in the utilization of health services. 

 

1. Bivariate Analysis 

Bivariate analysis was carried out to analyze the 

relationship between the independent variables 

(knowledge, facilities, and beliefs) and the dependent 

variable (utilization of health services at the 

Tamalanrea Health Center) by cross-tabulating using 

the chi-square test with p <α (0.05) the research 

hypothesis (Ho) is rejected, meaning that there is a 

relationship between the independent variable and 

the dependent variable. 

 

Table 10. Effect of Knowledge with Utilization of Health Services at Tamalanrea Health Center 

 

 

Knowledge 

Utilization of health services 

Amount 

 

p 

 

 

0,665 

To take advantage of Haven’t utilized 

n % n % n % 

Enough 26 74,3 9 25,7 35 100,0 

Less 19 79,2 5 20,8 24 100,0 

Amount 45 76,3 14 23,7 59 100,0 

Source: primary data that has been processed, 2019 
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Table 10 shows that out of 35 respondents belonging 

to sufficient knowledge 26 respondents (74.3%) had 

utilized health services and 9 respondents (25.7%) 

had not utilized health services. While of the 24 

respondents who lack knowledge, 19 respondents 

(79.2%) who have utilized health services and as 

many as 5 respondents (20.8%) who have not utilized 

health services at the Tamalanrea Health Center. 

Statistical test results obtained the value of p = 0.665 

because the value of p> α = 0.665 <0.05 then Ho is 

accepted, this means that there is no relationship 

between the knowledge variable and the utilization 

of health services in the Tamalanrea Health Center.  

The results of this study are in line with the results of 

research conducted by (Karman and Saptaputra, 2017) 

which states that there is no significant relationship 

between knowledge and the utilization of health 

services in coastal communities in Bungie Permai 

Village Tinanggea District Konawe Selatan District 

based on the Chi-Square Test obtained ρ = 0.231> (α 

= 0.05) which means that H0 is accepted or Ha is 

rejected. Whereas the research (Pratiwi and 

Wahyono, 2017) shows the results of a bivariate 

analysis that knowledge has a relationship with the 

utilization of health services with a p-value of 0,000 

(p <0.05). And the results of multivariate analysis 

show that good knowledge influences students in the 

utilization of health services in Puskesmas Unnes (p = 

0,000; exp (B) = 11,341; 95% CI = 4,479-28,719). 

Knowledge is the dominant variable that is very 

important in the formation of one's actions.  

 

Based on research (Marnah et al., 2016) the results 

show that the more understood the respondent 

related to health services, the respondent can 

determine the response/attitude towards the 

utilization of health services. This study was 

strengthened by the results of the study (Yaya et al., 

2017) which showed that respondents with good 

knowledge about health services were 0.816 times 

more likely to utilize health services (p = 0.012) 

compared to respondents who had poor knowledge. 

Respondents' knowledge about seeking treatment 

may be influenced by many factors, such as 

experience and information facilities. Knowledge is 

not only obtained formally but also through 

experience, besides knowledge is also obtained 

through available information facilities such as the 

internet, radio, leaflets, and so on. Research in the 

field also produced information that many students 

did not know about Puslakes because they had never 

obtained information or socialization about the 

existence and function of Puslakes at Semarang State 

University. This shows that the low utilization of 

Puslakes by students is due to the low knowledge of 

students about Unnes Puslakes (Pratiwi and 

Wahyono, 2017).  

 

The level of individual knowledge will greatly affect 

the awareness to participate in an activity and have 

an impact on behavior. But when analyzed further 

the process of formation of awareness is not only 

influenced by knowledge. Knowledge alone is not 

enough to make someone change his behavior. 

Change or adoption of behavior is a complex process 

and requires a relatively long time. In theory, a 

change in behavior a person accepts or adopts a new 

behavior in his life through three stages, namely 

knowledge, that is, before someone adopts a behavior 

(new behavior), he must know in advance what the 

meaning or benefit of the behavior is for himself or 

his family, an attitude that is after someone knows 

the stimulus or object, the next process will assess or 

behave towards the stimulus or health object, 

practice or action that is after someone knows the 

stimulus or health object, then conducts an 

assessment or opinion of what they know or react to 

(Notoatmodjo, 2003). 
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The results of this study are not in line with the 

results of research conducted by (Hasim, 2006) in 

(Rachmawati and Amir, 2014) in Kontunaga Village, 

Kontunaga District, indicating that the community 

knows whether or not what is and how the services 

provided at puskesmas are due to the lack of 

information they receive the function and role of the 

pusskesmas as well as the existing health service 

procedures at the puskesmas most of the respondents 

did not know the type of service and puskesmas 

service procedures as well as the community's 

perception that the puskesmas was the last place of 

treatment if it could not be treated by a shaman or 

self-medicated. Likewise, research conducted by 

(Wibowo et al., 2019) states that knowledge has a 

significant relationship to the utilization of health 

services based on the results of the Chi-square test (p-

value <0.05) This means that Ho is rejected Ha 

accepted. 

 

Based on research conducted by (Singal et al., 2019) 

with the test results of the relationship between 

knowledge and the use of Puskesmas by the Kima 

Bajo village community, the Chi-square statistical test 

results showed a value of p <0.05 so it can be 

concluded that there is a relationship between 

knowledge and utilization of health centers. Research 

conducted in the village of Kima Bajo can be seen 

that knowledge is related to the use of health center 

because only a small proportion does not utilize 

health center, because the community, in general, 

has been able to obtain knowledge about health 

through health education conducted by health 

workers in a health center.  

 

Knowledge is the result of knowing and this happens 

after people have sensed a certain object. The process 

of seeing, witnessing, experiencing, or being taught 

greatly determines the occurrence of knowledge in a 

person. Knowledge is a very important factor in the 

formation of one's actions (over behavior). Because if 

someone does not know about an object, then the 

object will not be attractive to someone. Likewise, 

the use of health services, especially Puskesmas. 

One's knowledge can be obtained both from 

experience and from the educational bench which is 

the basis of one's insight and the means to make it 

easier for someone who receives new knowledge and 

behaviors the level of formal education one has ever 

acquired will increase knowledge of his reasoning 

power. Knowledge about health center can influence 

people's behavior in utilizing health center services 

to check their health. Knowledge is a very important 

role in providing insight into the form of attitude, 

which will then be followed by actions in choosing 

health services that are believed to be capable of. The 

level of knowledge influences the use of health 

center, if the community does not know about the 

benefits of the health center, then the community 

sees it as not important to utilize the health services 

provided (Karman and Saptaputra, 2017). 

 

Table 11. Effect of Facilities with Utilization of Health Services at Tamalanrea Health Center 

 

 

Facilities 

Utilization of health services  

Amount 

 

p 

 

 

0,015 

To take 

advantage of 

Haven’t utilized 

n % n % n % 

Complete 22 64,7 12 35,3 34 100,0 

Less complete 23 92,0 2 8,0 25 100,0 

Amount 45 76,3 14 23,7 59 100,0 

Source: primary data that has been processed, 2019 
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Table 11 shows that out of 34 respondents who stated 

complete facilities as many as 22 respondents (64.7%) 

utilized health services in the high category and as 

many as 12 respondents (35.5%) utilized health 

services in the low category. Whereas of the 25 

respondents who stated the facilities were incomplete 

as many as 23 respondents (92.0%) with a high 

category in utilizing health services and as many as 2 

respondents (8.0%) utilized health services with a 

low category at the Tamalanrea Health Center. 

Statistical test results obtained the value of p = 0.015 

because the value of p <α = 0.015 <0.05 then Ho is 

rejected, this means that there is a relationship 

between facility variables and the utilization of 

health services in Tamalanrea Health Center. 

 

The results of this study are in line with the results of 

research conducted by (Wulandari, 2015) which 

shows the chi-square statistical analysis obtained the 

value of P = 0.013 means that Ho was rejected Ha 

accepted. This means there is a relationship between 

facilities and infrastructure with the utilization of 

health services by the Langara community. Also, 

research conducted by Adam (2014) stated that 

facilities (44.2%) and the good attitude of officers 

(46.7%) had a significant influence. The better 

facilities and attitudes of officers, the higher the level 

of utilization of health services in Indonesia Rural 

Communities in Southern Nigeria (Adam and 

Awunor, 2014). But different from the research 

conducted by (Tasya and Andriany, 2016) based on 

the results of the chi-square test obtained p-value = 

0.648 (p> 0.05) which means that health facilities do 

not have a significant relationship with the 

utilization of dental and oral health services by 

patients at the Dental and Oral Hospital (RSGM) of 

Syiah Kuala University, Banda Aceh. If the patient 

feels comfortable with services in a hospital, then 

comfort will affect patient satisfaction, thus 

encouraging patients to come for treatment again.  

 

Trust in this study relates to interactions between 

staff and patients, how much trust is needed in the 

utilization of health services. One of the factors that 

influence the utilization of health services is the level 

of trust in the health services provided. A good 

relationship between officers and patients will lead to 

trust and credibility by respecting what can be seen 

through acceptance, trust, empathy, keeping secrets, 

respecting and giving attention to patients. 

 

 
Table 12.  Influence of Trust with Utilization of Health Services at Tamalanrea Health Center 

 

 

Trust 

Utilization of health services 

Amount 

 

p 

 

 

0,004 

To take 

advantage of 

Haven’t utilized 

n % n % n % 

Believe 19 61,3 12 38,7 31 100,0 

Lack of trust 26 92,9 2 7,1 28 100,0 

amount 42 76,3 58 23,7 59 100,0 

         Source: primary data that has been processed, 2019 

Table 12 shows that of the 31 respondents who stated 

they believed as many as 19 respondents (61.3%) who 

had utilized health services and as many as 12 

respondents (38.7%) who had not utilized health 

services. While of the 28 respondents who stated 

they lacked confidence, 26 respondents (92.9%) had 
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used health services and 2 respondents (7.1%) had 

not utilized health services at the Tamalanrea Health 

Center.  This result is supported by research 

conducted by Ndikom (2012), which conducted a 

qualitative study of awareness and perceptions of the 

use of cervical cancer screening services among 

women in Ibadan, obtained the result that the belief 

to be at risk of cervical cancer would encourage them 

to screen, they also believed that it is important as for 

other diseases will help in early detection and 

treatment (Agustina, 2019). The results of research 

conducted by (Pratiwi and Wahyono, 2017) with 

statistical tests using chi-square showed the variable 

of trust in the disease has a significant relationship 

with the utilization of health services at the Unnes 

Health Center (p = 0.009). Based on the results of 

multivariate analysis, it shows that belief in disease 

affects students in the utilization of health services at 

the Unnes Health Center (p = 0.007; exp (B) = 21,064; 

95% CI = 2,331-190,349). The interpretation of the 

logistic regression test is that respondents with a high 

level of trust in disputes are 21 times more likely to 

utilize health services at the Unnes Health Center 

than respondents with low trust in disease. The 

disease confidence variable is the variable that gives 

the most dominant influence in this study.  

 

In contrast to the results of research conducted 

(Masita et al., 2017), the ρ value of 0.233 means ρ 

value> α (0.05) so that it can be concluded that Ho is 

accepted, meaning that there is no relationship 

between belief in health services and the utilization 

of health services in Tanailadu Village community in 

the Kadapa-Napa Community Health Center in 

Mawasangka District, Buton Tengah District in 2015. 

Relevant research results were also conducted by 

(Rachmawati and Amir, 2014), factors related to the 

utilization of health services in Tamanlanrea Public 

Health Center in Makassar City in 2014 which stated 

that there is no relationship between predisposing 

factors (beliefs) with the patient's decision to use the 

service. Based on the interview results from the 

questionnaire questions on the item "If the doctor did 

not come, do you entrust nurses to treat you?" Get an 

answer as much as 50.8% do not trust the nurse when 

the doctor did not come. Most of the reasons 

immigrants rely more on the ability of a doctor than 

a nurse, they do not believe that nurses can treat or 

understand the pain they suffer. So if they use health 

services they don't want to be examined if they are 

not a doctor. 

 

IV. CONCLUSION 

 

Based on the results of research on the factors that 

influence immigrant patients on the utilization of 

health services in Tamalanrea Health Center, 

conclusions can be drawn as follows: (1) Gender and 

age do not have an influence on the utilization of 

health services, sex has an influence on the 

utilization of health services in Tamalanrea Health 

Center and (2) There is an influence of facilities, and 

trust in the use of health services with the respective 

p-value: facilities p = 0.015 and trust p = 0.004. While 

knowledge has a value of p = 0.665 so that it does not 

influence the utilization of health services at the 

Tamalanrea Health Center.  

 

The suggestions in this study are (1) Suggestions for 

Tamalanrea Public Health Center agencies that are to 

keep maintaining and further improving health 

services and health promotion in each community 

house of immigrants so that they are more interested 

and more entrusted to utilize health services when 

falling ill or have a complaint of ordinary illness and 

(2) Suggestions to the detention center to help 

promote and convince immigrants or refugees abroad 

that first-rate health services are able to provide the 

best health services. 
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ABSTRACT 

 

The aim of our project is to generate free energy using flywheel. A mains motor of two horsepower capacity is 

used to drive a series of belt and pulley drive which form a gear-train and produces over twice rpm at the shaft 

of an alternator. The intriguing thing about this system is that greater electrical output power can be obtained 

from the output of the alternator than appears to be drawn from the input motor. This is done with the help of 

Flywheel. The gravity wheel or flywheel is coupled with the gear-train in order to produce more excess energy 

or free energy. Detail study is done with various parameters of flywheel to obtain the maximum free energy out 

of the system.  

Keywords : Motor, Flywheel, Alternator, Bearings, Shafts, Pulleys, Belts.   

 

I. INTRODUCTION 

 

The term Free-Energy generally means a method of 

drawing power from the local environment, without 

the need to burn a fuel. There are many different 

successful methods for doing this and these methods 

span many countries and many years. The amount of 

power which can be collected can be very high and 

the few kilowatts needed to power a household are 

most definitely within the reach of most of the 

devices mentioned. 

 

Free energy means zero cost energy. Mechanical 

energy which drives windmill or Solar energy in 

solar cell which is converts into DC current other 

energies obtained are from wind power, water power 

& telluric power. Free energy generator is a process 

to generate these types of energy. Free energy 

suppression is the notion that corporate energy 

interests intentionally suppress technologies that may 

provide energy at very low cost. Other remaining 

untouched forces of nature which are well familiar in 

the scientific literature include earth batteries, 

atmospheric electricity, telluric currents, and 

pressure system changes. The energy from perpetual 

motion is considered fantastical forces. These devices 

utilize quantum vacuum energy, quantum vacuum 

perturbation, rotating magnets and purported 

methods to crack hydrogen. 

 

Free energy suppression is the notion that corporate 

energy interests intentionally technologies that may 

provide energy at minimum cost. All other remaining 

untouched forces of nature which are well familiar in 

the scientific literature, which includes earth 

batteries, atmospheric electricity, telluric current and 

pressure system changes. 

 

Nikola Tesla once said that, all people should have 

energy sources for free. There is electricity 

everywhere present in limitless quantities and can 
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drive the world’s equipment without the need for gas, 

coal or oil. 

 

Free Energy generally means a method of drawing 

power without fuel to be burnt from the local 

environment. There are many different ways for 

doing this. These ways span many years and 

countries. The amount of power which can be 

obtained can be very high and the few kW needed to 

power a household are most definitely within the 

reach. 

 

The bottom line is that energy can definitely be 

drawn from the local environment in sufficient 

quantities to supply all of our needs. For whatever 

reason, conventional science appears determined not 

to accept this basic fact and denies it at every 

opportunity. It seems likely that vested financial 

interests are the root cause of this refusal to accept 

the facts. The true scientific method is to upgrade 

scientific theory in the light of observed fact and new 

discoveries, but the true scientific method is not 

being followed at the present time. 

 

II. LITERATURE REVIEW 

 

S.U.Maji , M. S. Mane C, Kshirsagar, A. Jagdale, D. 

Malgar has worked on free energy using flywheel. 

This Paper deals with the concept of free energy and 

its generation using flywheel system. A mains motor 

of half horsepower capacity is used to drive a series of 

belt and pulley drive which form a gear-train and 

produces over twice rpm at the shaft of an alternator. 

The intriguing thing about this system is that greater 

electrical output power can be obtained from the 

output of the alternator than appears to be drawn 

from the input motor. This is done with the help of 

Gravity wheel. The gravity wheel or flywheel is 

coupled with the gear-train in order to produce more 

excess energy or free energy. Detail study is done 

with various parameters of flywheel to obtain the 

maximum free energy out of the system.[1] 

 

Siddharth Shroti has worked on Free Energy 

Generation Advanced Research. A mains motor of 

capacity (1/4horsepower) is used to drive a series of 

belts and pulleys which form a gear-train which 

produces over twice the rotational speed at the shaft 

of an electrical generator. The intriguing thing about 

this system is that greater electrical power can be 

drawn from the output generator than appears to be 

drawn from the input drive to the motor. How can 

that be? Well, Mr Tseung’s gravity theory explains 

that if a energy pulse is applied to a flywheel, then 

during the instant of that pulse, excess energy equal 

to 2mgr is fed into the flywheel, where “m” is the 

mass (weight) of the flywheel, “g” is the gravitational 

constant and “r” is the radius of the centre of mass of 

the flywheel, that is, the distance from the axle to the 

point at which the weight of the wheel appears to act. 

If all of the flywheel weight is at the rim of the wheel, 

the “r” would be the radius of the wheel itself. This 

means that if the flywheel is driven smoothly at 

constant speed, then there is no energy gain. 

However, if the drive is not smooth, then excess 

energy is drawn from the gravitational field. That 

energy increases as the diameter of the flywheel 

increases. It also increases as the weight of the 

flywheel increases. It also increases if the flywheel 

weight is concentrated as far out towards the rim of 

the flywheel as is possible. It also increases, the faster 

the impulses are applied to the system.[2]. 

 

Akhilesh Barwahe, Amrendra Kumar, Ankit Domde, 

Deepak Dhakad, Manish Kumar Dhadse, Vishal 

Wankhade has worked on electricity generation 

using flywheel— Flywheels have been under 

consideration to be used for energy storage purposes. 

In developing countries like India, with rapid growth 

in the economy, the demand for electricity is also 
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increasing. With the rising demand for reliable, cost-

effective, and environmentally friendly energy 

storage, the Flywheel Energy Storage System FESS is 

quickly coming into its own. This study presents an 

analysis which shows that using an FESS is a 

promising alternative in mitigating energy storage 

problems in decentralized electricity generation 

projects where an uninterrupted power supply UPS is 

required. An electrical machine is used as a motor to 

store kinetic energy when the solar energy is 

available, and then the stored energy is converted 

back to electrical energy by running the machine as a 

generator when the solar energy is no longer 

available. Flywheel Energy Storage systems FESS 

using advanced technology have come up as a 

promising alternative to the traditional 

electrochemical battery. The amount of energy 

storage depends on the mass, flywheel shape, and 

rotational speed of the rotor. A FESS can have energy 

fed into the rotational mass of a flywheel, store it as 

kinetic energy, and release it upon demand. 

Keywords [3]. 

 

Sudipta Saha, Abhik Bose, G. SaiTejesh, and S.P. 

Srikanth has worked on Analysis of Flywheel. The 

importance of the flywheel design specification 

selection and its contribution in the energy storage 

performance. This contribution is demonstrated on 

the example cross-sections using computer aided 

analysis and optimization procedure. This Proposed 

Computer aided analysis and optimization procedure 

results shows that suitable design of flywheel 

geometry design could both have a significant effect 

on the Specific Energy performance and minimize 

the operational loads exerted on the shaft/bearings 

due to reduced mass at high rotational speeds.[4]. 

 

Yadav R , Punith P ,  Sharatbabu,  Dr. Jyothi P 

Koujalagi has worked on flywheel based bicycle 

generator. Transportation is very important 

connecting people from different places. A mode of 

transport is a solution that makes use of a particular 

type of vehicle, with the increase in population the 

number of vehicles on road is also increasing. The 

transportation plays a major impact on 

environmental-creates air pollution, including 

nitrous oxide and other particulates and is a 

significant contributor to global warming through 

emission of co2. This paper presents a Flywheel based 

Bicycle Generator. A mode of transportation due to 

their low cost, ease of use, health benefits and 

mobility. The main objective of this paper is to 

convert the rotational energy of rare wheel of the 

bicycle into electrical energy so that we can recharge 

the battery.[5] 

 

III. DESIGNING AND CALCULATION 

 

In this System Design We Mainly Concentrate on the 

Following Parameters which can be seen in the fig. 

3.1.The system consists of design of various parts like 

Pulley, Flywheel, Belt drive, Shaft, Bearings etc. 

 

1) Design of Shaft and Bearings: There are 2 shaft in 

the Layout of the system. Thus Design of Shaft is 

to be calculated in order to find the proper Shaft 

diameter which would withstand the load easily 

and to ensure the maximum energy is transfer 

with minimum loss. Bearing selection is also 

some important criteria in order to ensure 

smooth and long lasting functioning of the 

system. 

2) Design of Belt Drive: At the first stage we 

selected pulley as per standard specification. We 

know that a belt drive is useful for the power 

transmission using pulley. Each pulley has 

different diameters and speed. The belt, wire 

(rope) drives are used for the power transmission. 

In the project, we are going to use total six 

pulleys, so we need three different belt drives. 
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3) Design of Flywheel: This Project is all about 

generation of free energy with using the 

gravitational energy. Thus we are using flywheel 

of mass 10kg that can utilize the gravitational 

energy and give us more output. 

 

A. Calculation 

 

 

Fig.3.1 Line Diagram 

 

Considered input data 

Power   P = 2HP = 1.419 kW 

N1 = Speed of driver pulley = 1440 rpm 

d1 diameter of driven pulley = 203.2 mm 

Fly wheel diameter = 2ft = 609.6 mm 

Mass of the flywheel = 60 kg 

d2 = diameter of driver pulley = 101.6 mm 

1) SHATF DESIGN 

Yield stress ƃy = 250 N/mm2, 

Length of the shaft L=609.6mm,  

Density of mild steel ρ =1.491kw 

τmax  = 
0.5 ƃy

fos
  =  

0.5X250

3
  =  41.66N/mm2 

Torque = 𝐌𝐭 = 
60X106XKW

2πn
 =  

60X106X1.491

2πX720
 

                𝐌𝐭 = 19772.43 Nmm 

Bending Moment 

For pulley 1: 

(P1−P2)Xd1 = Mt     

(P1−P2)X101.6 = 19772.43 

P1 − P2 = 194.67 

P1 − P2= e

μα

sin
θ
2       

For V- Belt , θ = 40, μ = 0.2 

α = 180 – 2 x sin−1 d2−d1

2c
   

  

C = (d1 + d2) + 100 =101.6 + 203.2 + 100 

C = 404.8 

α = 180 - 2sin−1 203.2−101.6

2 X 404.8
 

α = 172.77  

 
P1

P2
= e

0.2X172.77

sin 20 = 2.203 

 𝐏𝟏 = 𝟑𝟓𝟔𝐍  

 𝐏𝟐 = 𝟏𝟔𝟏. 𝟖𝟐𝐍  

 P1 + P2 + W = 356+161.82+0.9x81 = 527.20 

 MA = 637.65 x 204.8 – 527.20 x 100 

       = 130590.72 – 52720 

 𝐌𝐀=𝟕𝟕𝟖𝟕𝟎. 𝟕𝟐𝐍𝐦𝐦 

 Pulley 2: 

 (P1 − P2)X177.8 = 19772.43    

 P1 − P2 = 111.206  

 α = 180.2 x sin−1 345.6 X 6 X 101.6

2 X 556
 

 α = 154.95 

 
P1

P2
= e0.2X

154

sin 20  = 2.223 

P1 = 2.223P2  

1.223P2 = 111.206 

𝐏𝟏 = 𝟐𝟎𝟐. 𝟏𝟑𝟒𝐍  

𝐏𝟐 = 𝟗𝟎. 𝟗𝟐𝐍  

     = P1 + P2 + W = 90.92 + 202.134 + 0.9 X 9.81 

     = 301.883 N 

MB = 637.65 X 204.81 – 301.883 X 100 

MB = 130590.72 − 30188.3  

MB = 100402.42 Nmm 

τmax =  
16

πd3 √(100402.42)2 + (19772.43)2  

d3 =  
16

π X 41.66
 √(100402.42)2 + (19772.43)2  

     = 
16

π X 41.66
√(10471594930) 

     = 
39301.319

π
 = 12508.377 

 d  = 23.213 mm 

For safe operation with considering vibration 

parameter 2 inch diameter shaft is selected.           
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  d = 50.8 mm  

2) Selection of bearing 

Speed of shaft N2 = 720 rpm 

L10h = 20000 

P (P1 + P2+ W1) = 527.2 N 

Bearing Life 

L10 =  
60 x n x 40h

106  = 
60 x 720 x 20000

106  

L10 = 864  

Dynamic Load Capacity 

C = P (L10)3
1 = 527.2 X (864)

1

3    

C = 5021.26 N 

50 BC 02 or 55 BC 02 

Selected as: C50 = 27070 N , C55 = 33340 N 

Similarly Bearing 2: P = 301.883 N 

L10 =
60 X n X 40h 

106 =  
60 x 720 x 20000

106  = 864 

C = 301.883 x (864)
1

3 

C = 2875.25 N  

As per standard bearing capacity C  

Bearing No.       For d= 50.8 mm 

3) Belt Drive 

For the first two pulleys 

We know that 
d2

d1
=

N1

N2
=  

203.2

101.6
=

1440

N2
   

N2= 720 rpm 

Now Select Correction Factor According To Service 

For System From Design Data Book  Fa = 1.2 

Design power  Pd =  service factor X power to be           

transmitted 

      =  1.2 x 1.491 

 Pd = 1.7892 kW              

 

We select the v-belt type according to power 

transmission, we select as ‘B’ type V-belt from the 

design data book 

 

Normal thickness t (mm) = 11 mm 

Width = 17 mm 

Velocity = 25 m/sec 

Max. no of strands = 9 

Assume centre distance between two pulleys 

C=d1 + d2 + 100 = 203.2 + 101.6 + 100 =

404.8 mm 

C= 405mm 

Now we find the length of the belt used for drive 

L=2C+
π(d1+d2)

2
 + 

(d2−d1)2

4C
    

  = 2 x 405 +π 
(203.2+101.6)

2
+

(203.2−101.6)2

4 x 405
 

L= 810 + 478.84 + 
(101.6)2

1620
 

L = 1295.211mm  

LP = 1491mm  

Selected B type 57 

1491 = 2C + π 
(203.2+101.6)

2
+

(203.2−101.6)2

4 x C
  

1012.16 = 2C
(101.6)2

4C
 = 2C + 

2580.64

C
 

1012.16C = 2c2 + 2580.64 

Fc = kc = Correction factor for belt pitch length for 

system from table = 0.88 

Are 

α = 180 – 2 x sin−1 d2−d1

2C
    

   = 180 – 2 x sin−1 202.2−101.6

2
 

4) Fly wheel 

K.E = 
1

2
IW2      

Input Rpm to Wheel 
N1

N2
=

d2

d1
=

1440

N2
=

5

4
  

𝐍𝟐 = 𝟏𝟏𝟓𝟐  𝐫𝐩𝐦  
N3

N4
=

d4

d3
=

1152

N4
=

5

16
     

N4= 3686.4 

K=0.9 fly wheel with rim/rib 

m = 60kg 

I = Kmr2      

I = 0.9×60×9.81× 0.30482 

I = 49.214 Kg-m2 

W = 
𝟐𝛑𝐧

𝟔𝟎
=

𝟐×𝛑×𝟑𝟔𝟖𝟔.𝟒

𝟔𝟎
= 𝟑𝟖𝟔. 𝟎𝟑8 

W2= 149025.337 rad/sec 

K.E = 
1

2
× 49.214 × 149025.337 

K.E = 3667066.468 N-M 
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IV. WORKING PRINCIPLE AND COMPONENT 

USED 

A. Working Principle 

In free energy generation process the motor with 4 

inch pulley runs the shaft on which the two pulleys 

are fitted with the help of belt. Motors pulley is 

connected with 5 inch pulley which is fitted on one 

end of shaft with the help of belt. The motor and the 

shaft1 rotates at same speed. The other end of the 

shaft1 on which 14 inch pulley is fitted drives the 

another shaft that is shaft2 on which different 

dimensions of pulleys and one flywheel is fitted. This 

14 inch pulley is connected with the 5 inch pulley 

which is fitted on the one end of shaft2 with the help 

of belt. which twice the speed of shaft2. Due to this 

the flywheel which is fitted on the shaft rotates with 

high speed and stores the energy. The other end of 

the shaft2 on which 8 inch pulley is fitted drives the 

alternator with the help of pulley and belt. The 

energy stored in the flywheel is supplied to run the 

alternator to produce maximum amount of current 

required. When the maximum amount of current is 

generated in the alternator this current is supplied to 

the motor with the help of electrical connection to 

run the motor . The electric supply which we have 

first used to run the motor is disconnected and the 

current produced in the alternator is used to run the 

motor. Now with the help of shaft, pulleys, and belts 

the alternator runs the motor and vice versa. Due to 

this the free energy is produced. 

 
Fig. 4.1.1 Assembled Model 

B. Components Used 

 

1)  AC Motor: An AC motor is an electric motor 

driven by an alternating current AC. An AC motor of 

2HP is used to rotate the flywheel using 2 shafts. 

Specification of AC motor as mentioned in the table 

below. 

                      TABLE  I                 

SPECIFICATIONS OF AC MOTOR 

S. No Specifications Units 

1 1.5 kW 

2 2 HP 

3 1440 RPM 

4 190/230 Volts 

5 1 Phase 

6 11.5 AMP 

 
Fig. 4.2.1 AC motor 

2) Alternator: An alternator is an electrical generator 

that converts mechanical energy to electrical energy 

in the form of alternating current. 5KV alternator is 

used to generate electric current with the help of 

flywheel stored energy. The maximum RPM of 

alternator used is 1500RPM.the detailed specification 

of alternator is shown in table below. 
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TABLE II.   SPECIFICATIONS OF ALTERNATOR 

 

 S. No Specifications Units 

      1        5 KVA 

      2        1 Phase 

      3      1500 RPM 

      4       18 AMP 

      5       230 Volts 

 

 
               Fig. 4.2.2 Alternator 

 

3)  Flywheel: A flywheel is a mechanical device 

which stores rotational energy. A rib type flywheel of 

22 inches diameter is used to store energy. This 

stored energy is transformed through the belt drives 

to the alternator for generation of electricity. figure 4 

shows flywheel mounted on c-chanel frame.  

 
Fig. 4.2.3 Flywheel 

4)   Shaft: A shaft is a rotating machine element, 

which is used to transmit power from one part to 

another part using transmission element such as 

pulleys and gears. Two shaft of length 2ft and 2 inch 

diameter is used to transmit the motion for AC motor 

to flywheel. 

 
Fig. 4.2.4 Shaft  

 

5)   Pulley: A pulley is a wheel on an axle or shaft 

that is designed to support movement and change of 

direction of a taut cable or belt, or transfer of power 

between the shaft and cable or belt. Six pulleys of 

different diameters are used to transmit motions. 

 
      Fig. 4.2.5 Pulley 

6)   Belt: A belt is a loop of flexible material used to 

link two or more rotating shafts mechanically, most 

often parallel. Belts may be used as a source of 

motion, to transmit power efficiently or to track 

relative movement. Belts are looped over pulleys and 

may have a twist between the pulleys, and the shafts 

need not be parallel. 
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Three V- type belts of specified length are used to 

couple two shafts, motor, flywheel and generator. 

figure 7 shows V-type section B-belt. 

 
    Fig. 4.2.6Belt 

7) Structural frame: Structural frame is used to 

transmit the loads and vibrations of rotating members 

to ground. C-Chanel frame of 2 inch thickness, 6 ft 

length and 3 ft width is used to carry all the 

components. Figure 8 shows the fabricated model of 

C frame structure. 

 

 
           Fig. 4.2.7 C-Chanel Frame 

 

8) Bearings: A bearing is a machine element that 

constrains relative motion to only the desired 

motion, and reduces friction between moving parts. 

Four journal bearing of diameter 2 inches is used to 

support shaft 1 and 2.   

 
         Fig. 4.2.8 Journal Bearings 

V. FABRICATION 

A. Boring 

In machining boring is the process of enlarging a hole 

that has already been drilled or cast by means of a 

single-point cutting tool or of a boring head 

containing several tools. A hole of 2 inch diameter is 

bored in 4 pulleys and other 2 pulleys are bored with 

a diameter of 1 inch to fix these pulleys on shaft. 

 
  Fig. 5.1.1Boring of pulley 

B.  Keyway 

Keyway is a machining process which is performed 

on the shafts to hold the pulleys. A slot of 4 mm 

length is machined on both the shafts to grip the 

pulleys using keys.   
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Fig. 5.2.1 Key Way on Shaft 

  

C.  MIG Welding 

MIG welding is an arc welding process in which a 

continuous solid wire electrode is fed through a 

welding gun and into the weld pool, joining the two 

base materials together. By using MIG welding the 

structural C-Chanel are welded to make structural 

frame for mounting all the components on it.  

 
Fig. 5.3.1 MIG Welding 

D.  Drilling 

Drilling is a cutting process that uses a drill bit to cut 

a hole of circular cross-section in solid materials. A 1 

inch diameter holes are drilled on the structural C-

Chanel frame for fixing of all components on it.  

 
Fig. 5.4.1 Drilling of C-Chanel 

 

E.  Cutting 

Cutting is the separation of a physical object, into two 

or more portions, through the application of an 

acutely directed force. On cutting machine two C-

Channels of 20ft each are cut into 6 different lengths 

in which 4 are of 6ft and 2 are 3ft. 

 
Fig. 5.5.1 Cutting of C-Chanel 

F.  Fitting 

After all above the operations by using nuts and bolts 

all the components used are mounted on the 

structural C-Chanel frame. 
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Fig. 5.6.1 Assembled Model 

TABLE III. TESTING 

 

S. 

No 

Specimen Speed(RPM) 

1 Speed of Shaft 1 N2=N3 1200 

2 Speed of Flywheel  N4 2200 

3 Speed of Generator 1550 

 

K.E = 
1

2
IW2 

I = Kmr2 

I = 0.9×60×9.81× 0.30482 

I = 49.214 Kg-m2 

W = 
𝟐𝛑𝐍𝟒

𝟔𝟎
=

𝟐×𝛑×

𝟔𝟎
= 𝟐𝟑𝟎. 𝟑𝟖 

W2= 53074.944rad/sec 

K.E = 
1

2
× 49.214 ×53074.944 

K.E = 1306015.147N-MTesting 

 

V. CONCLUSION 

 

Energy stored in the flywheel through 2 HP motor 

has been utilized to run the generator to produce 

electricity for running of 2HP motor and remaining 

energy to utilize for other electric equipments.  

Hence through this methods free energy has been 

utilized for domestic purpose.    

The other main advantage of Conventional Free 

energy using flywheel is that it can generate energy 

without extra equipment and this free energy 

generation is nonhazardous and environmental 

friendly.  Can be use in various applications like 

electric fuel cars, and increase the efficiency of 

traditional electrical Equipment’s 
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ABSTRACT 

The aim of this study is to design and fabricate a local anatomical water phantom for dose distribution 

measurements during high dose rate brachytherapy of the cervix. Phantoms for dosimetry are used when there 

is a need to simulate the conditions of a procedure to measure dose at certain points of interest. It is dangerous 

to place a human being in a beam for dose measurements. Perspex (PMMA) sheets of thickness 6mm and 10mm 

were used for fabricating the phantom. The phantom designed is curved in shape with a predominantly 6mm 

thickness of the perspex material. It has a height of 41cm and breadth 31cm. The pieces of perspex material 

were glued to each other using Trichloromethane (chloroform) at room temperature. It is an organic compound 

with the formula CHCI3. A perspex sheet of 10mm was used to make one end of the phantom thicker than the 

other. This was done to support the reconstruction box. Two thin film holder slabs of dimensions 31.5 ×

2.8 𝑐𝑚2 were fabricated by joining two sheets of 6 mm perspex together with the chloroform. A small cavity of 

2.8 × 2.5 cm2 was created in the slab to represent the bladder and the rectum (organs at risk). These same 

cavities are meant to hold the detectors (films) in place for the measurement of dose to the organs at risk. The 

film holders with the cavities were then positioned vertically, but anterior and posterior to each other. Another 

holder, rectangular in shape was fabricated to hold the film holders. This holder was made from perspex sheets 

of thickness 6mm and 10mm with dimensions of 6.8 × 6.8 cm2. This is to allow for the distances between the 

bladder and the rectum to be varied during the dose measurements. It must be noted that the anatomical 

distance between the bladder and the rectum which are posterior and anterior to the cervix vary from patients 

to patients. Special clamping devices were fabricated to hold the applicators in a firm position during the 

intracavitary brachytherapy insertions. These special clamps were made by joining perspex of 10mm thickness 

in a cuboid shape; a hole was drilled in them to enable a plastic screw to lock the applicators.The relative 

electron density of the phantom designed was determined to be 1.069 which is comparable to water. This 

makes the phantom suitable for dose distribution measurements. 

Keywords :  Perspex Sheets, Phantom, Dose, HDR Brachytherapy 

 

I. INTRODUCTION 

 

Dosimetry investigations in radiotherapy involve 

mostly the use of phantoms. This is because the 

Perspex materials used in the construction of these 

phantoms mimic the anatomical properties of the 

human tissues. Phantoms therefore, represent the 

human body and have been in use for investigations 

as far as treatments with radiations are concerned.  
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In 1896, after Wilhelm Conrad Rontgen discovered x 

rays, her wife’s hand was first used for the world’s 

first ever x ray images. The effects were harmful due 

to high doses of radiation received and that resulted 

in erythema and cell squamation. As a result, nobody 

was willing to volunteer for radiation exposures 

meant for experimental purposes. This is what led to 

the development of phantoms by physicists to 

simulate patients for dose measurements and to also 

verify the effectiveness of the system.  

 

In designing a phantom, the materials are selected 

based on the intended use of the phantom. The 

thickness of the material, the size, shape of the 

phantom fabricated will depend on what it is 

fabricated for. Phantoms that are meant to use 

dosimeters like film or TLDs also have different 

designs and fabrications. Every material used in the 

phantom design must simulate human tissues, but the 

properties of these materials vary with the amount of 

radiation energies incident upon them. The materials 

will be tissue equivalent based on a range of energies 

they receive; they cannot be tissue equivalent over all 

range of energies.  

 

OBJECTIVE 

 

The objective of this study is to design and fabricate a 

local anatomical water phantom for dose distribution 

measurements during high dose rate brachytherapy 

of the cervix. 

 

II.  METHODS AND MATERIAL 

 

MATERIALS 

 

The following materials were used in construction 

the phantom for dose distribution measurement: 

Perspex( PMMA) sheets of thickness 6mm and 10mm,  

Trichloromethane (chloroform) and a tape measure. 

METHOD 

 

Perspex (PMMA) sheets of thickness 6 mm and 10 

mm were used in the entire design as shown in figure 

1. CT images of a real patient’s cervical region were 

obtained from the CT scanner and these were used in 

constructing the bladder and rectal region of the 

cervix phantom.  

 

The phantom designed is cuboid in shape with 

predominantly 6 mm thickness of the perspex 

material. It has a height of 41 cm and breadth 31 cm. 

The pieces of perspex material were glued to each 

other using Trichloromethane (chloroform) at room 

temperature. The chloroform was used to join the 

perspex sheets together. It is an organic compound 

with the formula CHCI3. Chloroform is a colorless, 

volatile liquid derivative of Trichloromethane with 

an ether-like odour. It can be used as a solvent to 

bond pieces of acrylic glasses together.  

 

A perspex sheet of 10mm was used to make one end 

of the phantom thicker than the other. This was done 

to support the reconstruction box. Two thin film 

holder slabs of dimensions 31.5 × 2.8 𝑐𝑚2  were 

fabricated by joining two sheets of 6 mm perspex 

together with the chloroform.  

 

A small cavity of 2.8 × 2.5 𝑐𝑚2  was created in the 

slab to represent the bladder and the rectum. These 

same cavities are meant to hold the gafchromic films 

in place for the measurement of dose to the bladder 

and the rectum which are the organs at risk (OAR) in 

the treatment of cervical cancer. The film holders 

with the cavities were then positioned vertically, but 

anterior and posterior to each other in the cuboid 

shaped water phantom designed.  

 

Another holder, rectangular in shape was fabricated 

to hold the film holders. This holder was made from 
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perspex sheets of thickness 6 mm and 10 mm with 

dimensions of 6.8 × 6.8 𝑐𝑚2. This is to allow for the 

distances between the bladder and the rectum to be 

varied during the dose measurements. It must be 

noted that the anatomical distance between the 

bladder and the rectum which are posterior and 

anterior to the cervix vary from patients to patients. 

 

Special clamping devices were fabricated to hold the 

applicators in a firm position during the intracavitary 

brachytherapy insertions. These special clamps were 

made by joining perspex of 10 mm thickness in a 

cuboid shape; a hole was drilled in them to enable a 

plastic screw to lock the applicators. Figure 1 depicts 

the fabricated phantom.  

 

The relative electron density of the perspex sheet 

used in the entire design was determined to be 1.069 

which is comparable to that of water. This makes the 

phantom suitable for dose distribution measurements. 

The cross sectional view of the phantom is shown in 

figure 2. 

 

III. RESULTS AND DISCUSSION 

 

The phantom was design to meet certain design 

criteria so that it can test realistic anatomic clinical 

situations. The relative electron density of the 

perspex sheet used in the entire design was 

determined to be 1.069 which is comparable to water. 

This makes the phantom suitable for dose 

measurements. The perspex materials used mimic 

radiological properties when irradiated. The phantom 

was filled with water because greater part of the 

human body weight is made up of water. Water was 

used as substitute for tissues and bones.  

The human adult body is made up of 60% water. The 

brain and heart are composed of 73% water, and the 

lungs are about 83% water. The skin contains 

64% water, muscles and kidneys are 79%, and even 

the bones are 31%. (H.H. Mitchell, 1945) Water is an 

appropriate material because it has the advantage of 

conducting electricity as required for electron 

measurements (Glabraith et al., 1984) and is 

universally available. The PMMA material used in 

constructing the phantom and the water are 

homogenous; they are the only substitute for tissue 

and muscles in a real patient when considering BT 

treatment. 

 

Dosimetry protocols require that dose measurement 

test be carried out using phantoms because it is very 

risky and dangerous using real patients for such tests 

since exposure to radiations could cause cancers. The 

phantom constructed gave very good and convincing 

results and therefore can be used for further in vivo 

dosimetry at the centre. The phantom constructed 

gave very good and convincing results and therefore 

can be used for further in vivo dosimetry study. 

 

 

Figure 1 :  Locally constructed water phantom 
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Figure 2 :  Cross sectional view of the locally 

constructed water phantom 

IV. CONCLUSION 

 

The results from this research suggested that the 

locally constructed phantom is suitable and can be 

used for dose distribution measurements and system 

verification during high dose rate (HDR) 

brachytherapy of the cervix. The results have shown 

that the fabricated phantom mimic radiological and 

anatomic properties of tissues, hence make it suitable 

for dose distribution measurements and further 

research work relating to cervical cancer. The 

perspex materials mimic radiological properties and 

can be used for constructing any local phantom for 

research purposes. The electron density of the 

perspex materials is comparable to that of water. 

 

V. RECOMMENDATION 

 

The phantom constructed from this study gave 

convincing results and it is therefore recommended 

for clinical applications. 
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ABSTRACT 

 

This audit features the significant issues about untamed life annihilation, peril and protection. It is important to 

know Current situation about untamed life insurance and preservation at national and global level. Living space 

protection is the key answer for preserve biodiversity. Parcel of endeavors has been done to support forestation 

and reduction deforestation and practices has been done in numerous territories. Also by disheartening the pet 

exchanges, over shooting just as chasing by applying various banes, marine contamination by various laws and 

guidelines, and open mindfulness are the primary concerns. 

Keywords :  Wildlife management, wildlife conservation, species recovery, blackbuck, Indian antelope, 

Antilope cervicapra, royal Bengal tiger, Panthera tigris tigris, gangetic gharial, Gavialis gangeticus, great Indian 

bustard, Ardeotis nigriceps, India. 

 

I. INTRODUCTION 

 

Untamed life assets comprise an imperative 

connection in the endurance of the human species 

and have been a subject of a lot of interest, intrigue, 

and research everywhere throughout the world. 

Today, when untamed life natural surroundings are 

under serious weight and an enormous number of 

types of wild fauna have turned out to be imperiled, 

the viable preservation of wild creatures is of 

incredible centrality. Since all of us relies upon plants 

and creatures for every single crucial part of our 

welfare, it is in excess of a matter of accommodation 

that they keep on existing; it involves life and demise. 

Being living units of the environment, plants and 

creatures add to human welfare by giving 

 

• Material benefit to human life; 

• Knowledge about genetic resources and their 

preservation; and 

• Significant contributions to the enjoyment of life 

(e.g., recreation). 

 

Human culture relies upon hereditary assets for 

all intents and purposes the majority of its 

nourishment; almost 50% of its meds; a lot of its 

attire; in certain districts, the majority of its fuel 

and building materials; and part of its 

psychological and profound welfare. 

 

Considering the manner in which we are running 

ahead, careless of what heritage we intend to 

leave for who and what is to come, the future 

doesn't appear to be excessively brilliant. 

Analysts have anticipated that by 2020, the 

human populace will have expanded by the 

greater part, and the arable rich land and tropical 

woods will be not exactly 50% of what they are 

today. Hereditary assets are treated as limitless 

mineral assets, however we have to think about 

them. It is here that the idea of the board and 
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protection of untamed life becomes possibly the 

most important factor, since anything that isn't 

human or undomesticated is 'natural life'. 

 

Nearness or nonattendance of a creature or plant in a 

locale is controlled by biological and recorded 

components. Creatures and plants are living pointers 

of the attributes of their condition; their extents mark 

the spots where ecological conditions are the 

equivalent or comparative. To decipher the scope of 

animal groups appropriately, it is important to know, 

in detail, the conditions required for the species to 

live and flourish. The study of zoogeography has both 

natural and authentic perspectives. On this premise, 

the world can be isolated into six zoogeographical 

locales: 

Nearctic: North America and Greenland 

Palaearctic: Eurasia, without India 

Ethiopian: Africa, south of the Sahara 

Oriental: India and Indochina 

Australian: Australia and New Zealand 

Neotropical: South and Central America, and the 

Antilles 

 

II.  METHODS AND MATERIAL 

 

Wildlife Conservation in India: 

India is the seventh biggest nation on the planet 

and Asia's second biggest country with a zone of 

3,287,263 km2, a national outskirt of 15,200 km, 

and a coastline of 7516 km. For managerial 

purposes, India is partitioned into 28 states and 

association regions and is home to more than 1 

billion individuals, which is roughly 16% of the 

total populace. Biologically, India can be isolated 

into three primary locales: 

• The Himalayan Mountain system; 

• The peninsular India sub region (woodlands and 

desert); and 

• The tropical rain forest region. 

A great wealth of biological diversity exists in these 

regions and in India’s wetlands and marine areas. 

This richness is shown in absolute numbers of species 

and the proportion of the world’s total they represent 

(Table 1). 

 

Table 1. Number of species in India and the world. 

 
The individuals of the Indian subcontinent were once 

honored with the absolute most plentiful normal 

endowments: verdant woods, water-supplied 

Himalayan extents, rich waterfront fish assets, 

beneficial estuaries, lush fields, and abundant 

waterway frameworks. Copious downpour and rich 

soils added to this plentitude. Long periods of blunder, 

be that as it may, have debased our timberlands, 

injured our coastline, and harmed our springs with 

destroying results. Today, India contains 172 species 

(2.9% of the world's all out number) of creatures that 

are viewed as all inclusive compromised by the IUCN. 

These incorporate 53 types of warm blooded animals, 

69 types of feathered creatures, 23 types of reptiles, 

and 3 types of creatures of land and water. 

 

Termination is some way or another named 'organic 

reality' in light of the fact that no species has, up 'til 

now, existed for in excess of a couple of million years 

without developing into something other than what's 

expected or vanishing totally. Elimination is 

compromising all species, yet more often than not 

littler creatures, similar to bats and rodents, face this 

danger more than different creatures. We, 

nonetheless, will in general spotlight on the 

appealling lead species, which we like to see and 

which intrigue us. 
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Achievement in development is estimated regarding 

endurance: disappointment, by elimination. Latest 

terminations can be credited, either straightforwardly 

or in a roundabout way, to human statistic and 

innovative development, marketed abuse of species, 

and human-caused ecological change. These 

components, thusly, have influenced the regenerative 

pace of imperiled species and their flexibility to 

changing natural conditions. Worry for natural life is, 

truth be told, a worry for ourselves. 

In this paper, I might want to address the danger of 

termination as for four species: the imperial Bengal 

tiger and blackbuck (well evolved creatures), the 

incomparable Indian bustard (winged animal), and 

the gangetic gharial (reptile). 

 

‘Project Tiger’ and Conservation Practices: 

 

Tigers once possessed a huge zone from Turkey 

toward the east bank of Russia and China, north to 

Siberia and south to the Indonesian island of Bali. 

The illustrious Bengal tiger, Panthera tigris, has 

consistently been a vital piece of the life and legend 

of India. Toward the start of the 1900s, the Indian 

tiger populace was evaluated at 40,000 creatures. The 

main authority gauge, done in 1972, recorded 

uniquely around 1800 tigers. This prompted the 

foundation of a team under the Indian Board of 

Wildlife, and dependent on their proposals, 

'Undertaking Tiger' was propelled on 1 April 1973 

with the accompanying destinations: 

 

• To maintain a viable population of tigers in 

India for scientific, economic, aesthetic, 

cultural, and ecological values; and 

• To preserve, for all times, areas of biological 

importance as a national heritage for the 

benefit, education, and enjoyment of the 

people. 

At the beginning of the project, 9 tiger reserves were 

created. Currently, there are 27 tiger reserves in over 

17 states. These reserves cover a total area of 37,761 

km2. 

 

Current Status of Royal Bengal Tigers in India: 

India has over a large portion of the world's tiger 

populace. Each two to four years, a far reaching tiger 

enumeration is led all through India (Table 2). The 

primary registration was directed in 1972, and 1827 

tigers were recorded. Foundation of Project Tiger in 

1973 prompted an expansion in the tiger populace; 

the 1989 statistics recorded 4344 tigers, which 

prompted self-congrats inside Project Tiger. Be that 

as it may, the following evaluation in 1993 recorded 

just 3750 tigers, a decay from four years sooner. Of 

these tigers, 1266 (36%) were inside the limits of the 

19 Project Tiger holds, yet to progressives, this came 

as a last notice. 

 

Table 2. Population numbers of royal Bengal tigers in 

India reported by states, 1972–2002. 

 
 

Royal Bengal Tigers and the Sundarbans: 

The Sundarbans is a territory of 10,000 km2 of 

mangrove timberland on the southern edge of the 

Ganges-Brahmaputra-Meghna Delta in India and 

Bangladesh. It is viewed as the biggest prograding 

delta on the planet, and is an open, dynamic, 

heterogeneous biological framework that is strong to 

aggravation from inside the timberland and conduits, 

however is touchy to unsettling influence all things 

considered, especially to changes in the progression 

of freshwater. The Sundarbans is a great natural life 

preservation region of local and worldwide 
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significance, however a progression of steady acts 

intended to bring more nourishment, fiber, and 

material into creation has harmed the Sundarbans 

biological system. 

 

The Indian piece of the Sundarbans covers 9630 km2 

and has been announced a Biosphere Reserve. 

Venture Tiger covers 2550 km2 of this region, of 

which 1692 km2 is the center territory (National 

Park) and has been announced a World Heritage Site. 

This interesting mangrove timberland region has the 

biggest populace of tigers in nature. Improved 

administration has reestablished a wide assortment of 

greenery. Around there, natural life the board 

happened basically by observing the ventures made 

and assessing its belongings. 

 

The last enumeration in December 2001 recorded 271 

tigers in the Sundarbans. The Sundarbans is one 

single environment, in any case, and tigers don't 

know political outskirts; thus, there is a requirement 

for cross-fringe censuses to guarantee increasingly 

precise appraisals of tiger numbers are acquired. India 

and Bangladesh proposed leading a joint tiger 

evaluation in the swampy Sundarbans delta, and on 

14 January 2004, the two nations mutually started the 

world's biggest tiger enumeration. The creation and 

elements of the tiger populace are very reassuring, 

and the last registration demonstrated the nearness of 

around 360 creatures in nature. Sedation and 

translocation of abnormal tigers has been culminated 

in the territory of West Bengal where the Sundarbans 

is found. Stray tigers are caught in trap confines or 

sedated and discharged over into the wild after 

veterinary consideration and assessment. This is one 

way that a variant tiger gets another opportunity at 

opportunity. 

 

 

 

India’s Tiger Poaching Crisis: 

 

Assessment of the tiger's preservation status 

uncovered breaking news in the mid 1990s with the 

disclosure of huge scale poaching and dealing for the 

illicit universal exchange tiger parts. The immense 

interest for tiger bones, bound for use in Oriental 

conventional prescription outside of India and as a 

macho enhancement, is an additional risk to India's 

tiger populace. Basically all aspects of the tiger, from 

its stubbles to its tail, is utilized in conventional 

Chinese prescription. As indicated by a gauge by the 

U.S.- based World Watch Institute, individuals in 

China and somewhere else in the Far East pay 

significant expenses for tiger bones and other tiger 

parts, with a solitary tiger's produce getting up to 

U.S.$5 million. 

 

Poaching is finished by mafia groups and is a piece of 

the flourishing exchange, which is thought to finance, 

all things considered, uprising in north India. In 

1993–94, 36 tiger skins and 667 kg (1470 lbs) of tiger 

bones were seized in north India. Poachers utilize 

one of three strategies to slaughter wild tigers: poison, 

steel traps, or guns. The evaluated expense for the 

poachers for every tiger slaughtered is $1 for harming, 

$9 for catching, and $15 for shooting, disseminated 

among four poachers. Whenever charged and 

demonstrated liable, the greatest discipline is three 

years in prison or potentially Rs.25,000 (U.S.$600) in 

fines. There is no base sentence.  

 

The Wildlife Protection Society of India has 

attempted to assemble exact data and record instances 

of tiger poaching and unnatural passings of tigers all 

through India. Government sources express that 596 

tigers are known to have been executed from 1994 to 

2002; notwithstanding, a nongovernment association 

puts that number a lot higher (Table 3). Albeit 

worldwide exchange tiger items has been prohibited 
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under the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES), 

just 8 out of the 14 nations inside the tiger's range 

follow it. 

Table 3. Number of tigers poached in India, 1994–

2002. 

 
Constraints to Tiger Conservation: 

New security measures proposed by the Committee 

for the Prevention of Illegal Trade in Wildlife, 1994, 

have been arranged yet not actualized, and minimal 

viable move has been made in the field. 80% of the 

tiger stores don't have a furnished strike power to fill 

in as a viable framework for battling poaching. The 

timberland gatekeepers are frequently out-gunned by 

poachers. Untamed life wrongdoing is the second 

greatest illicit occupation on the planet after opiates, 

and it ought to be perceived in that capacity. 

 

Enormous formative ventures, for example, mining 

and hydroelectric dams, are likewise negatively 

affecting the tiger's living space. Natural 

surroundings misfortune is viewed as the main 

danger to the eventual fate of wild tigers in India. 

 

The Global Tiger Forum and Achievements of Project 

Tiger: 

The International Conference on Tigers was held at 

New Delhi in March 1990, and was gone to by 

nations inside the tiger's range. A lion's share of the 

member nations joined to build up another 

association—The Global Tiger Forum. The primary 

point of the gathering is to shield the tiger from 

eradication at the worldwide level. 

 

Anyplace that tigers live today is excellent untamed 

life territory. The achievement of Project Tiger has 

demonstrated that no species, anyway significant, can 

be rationed in disconnection. Dynamic association of 

the neighborhood individuals in the administration 

of parks has made protection estimates increasingly 

compelling, and asset sharing guarantees 

correspondence of duty. 

 

Task Tiger has finished in excess of 30 astounding a 

very long time as the biggest and best preservation 

venture of its sort on the planet. The task's 

accomplishments are as per the following: 

 

• Better management of the reserves has improved 

the status of flora and fauna, and the endangered 

species have shown signs of recovery. There has 

also been an improvement in the carrying 

capacity of the habitat. 

• Biogeographically representative areas of the 

tiger reserves have shown better signs of 

ecological security and preservation. 

• The project has played a major role in providing 

education to, and recreation facilities for, the 

people. 

• Enhancement programs include the management 

of buffer areas and tourism facilities in tiger 

reserves. 

The landscape will continue to change, directly and 

indirectly, at the hands of humans, and as 

emphasized earlier, survival of humankind depends 

on maintaining the ecological balance among the 

living systems of the earth. New management and 

research initiatives have started a new era in tiger 

conservation. 
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Current Status of the Blackbuck /Indian Antelope: 

 

The blackbuck (Antilope cervicapra), or Indian 

impala, is selective to the Indian subcontinent and is 

one of the most exquisite eland species in India. Its 

striking sandy shading and wonderful spiraled horns 

make it irrefutably the most awe inspiring example of 

the gazelles. It is likewise the swiftest long-separation 

sprinter among creatures; at the smallest trace of peril, 

it can keep running for around 10 km at 60 km/h. A 

buck with five does establishes a family. Given 

assurance, blackbucks breed productively. 

 

The blackbuck was once bottomless, yet steady 

mistreatment by people has tragically decreased its 

numbers, and it is currently viewed as a jeopardized 

species. The blackbuck is never again found in areas 

where it used to flourish. It was disseminated all 

through the fields of Punjab, Haryana, Uttar Pradesh, 

Rajasthan, Orissa, Gujarat, and Tamil Nadu, and was 

chased by the royal states with the assistance of 

prepared cheetahs. 

 

The blackbuck is basically a creature of open, level, 

or somewhat undulating territory, and arrives at its 

most noteworthy bounty in regions secured with 

thistle and dry deciduous timberlands. With the 

decimation of timberlands, be that as it may, the 

creature has adjusted to badlands and agrarian fields. 

After the vanishing of the cheetah in the mid 1960s, 

the blackbuck populace detonated, and the species 

was found in huge numbers in the focal and southern 

pieces of Punjab. It started to be marked as a yield 

plunderer and was chased aimlessly, particularly 

during the 'develop more nourishment battle'. Its 

substance was savored by all. 

 

Just about 5% of Punjab's absolute geographic zone is 

forested, and quite a bit of this happens in little strips 

along streets, railroad lines, and channels where one 

can't anticipate that much untamed life should 

happen. Different types of save backwoods have been 

built up, however they structure just 2% of the 

absolute region of the state. Also, just 2% of this 

space has been left to the numerous types of creatures 

that happen there. 

 

There are five untamed life asylums in Punjab. On 

account of the blackbuck, the Abohar Wildlife 

Sanctuary has been set up under the aegis of the 

Bishnoi people group of the territory. The Bishnoi are 

a predominately horticultural Hindu people group 

which refuses felling of trees just as murdering of 

every single wild creature, including winged animals. 

The severe strategy of neighborhood collaboration 

and nonintervention towards the nearby untamed 

life has given insurance to peafowl, partridges, rabbits, 

wilderness felines, nilgai, and other wild creatures. 

Without a doubt, the assurance stood to blackbucks 

by the Bishnois is excellent, yet the administration 

ought to likewise build up an arrangement to spare 

the species. 

 

Current Status of the Great Indian Bustard: 

 

The incomparable Indian bustard (Ardeotis nigriceps) 

is an enormous, attractive winged creature of the 

shortgrass fields of the Indian subcontinent. It 

imparted its territory to the blackbuck (Antilope 

cervicapra), chinkara (Gazelle bennetti), nilgai 

(Boselephus tragocamelus), wolf (Canis lupus), fox 

(Vulpes bengalensis), jackal (Canis aureus), and wild 

feline (Felis chaus), yet is currently restricted to a 

couple of pockets in Rajasthan, Gujarat, Madhya 

Pradesh, Andhra Pradesh, and Karnataka states in 

India. The incomparable Indian bustard is an 

imperiled species with under 1000 enduring people. 

Amusingly, it is the state winged animal of Rajasthan 

and a marker of the soundness of the meadow 

environment of the Indian fields, however it is on the 
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precarious edge of elimination. The incomparable 

Indian bustard scavenges, havens, shows, and breeds 

in the fields, and its nonappearance is the primary 

admonition signal that meadows are weakening. 

 

Table 4. Present numbers of great Indian bustards in 

sanctuaries. 

 
 

The major problems that face the survival of the great 

Indian bustard include 

 

• Habitat destruction and deterioration. Too many 

domestic animals are causing disturbances during 

the breeding season, and habitat has been lost due 

to the conversion of grasslands and wastelands to 

crop fields;poaching. This is widespread in parts 

of the Thar Desert in Rajasthan; 

• Increased numbers of blackbuck and nilgai. 

Conservation measures for the great Indian 

bustard that were adopted by the local people 

have resulted in crop damage due to increased 

numbers of blackbuck and nilgai; hence, there is 

resentment among villagers towards the 

conservation movement, in general, and the 

bustard, in particular; 

• Corruption and total mismanagement of bustard 

sanctuaries; and 

• Lack of clear cut policy on land use and domestic 

grazing in India. 

III. RESULTS AND DISCUSSION 

 

The Need for ‘Project Bustard’: 

Conservation measures in India have shown that by 

identifying an indicator species and focusing 

attention on it and its habitat, a substantial part of the 

natural ecosystem can be protected, which benefits 

an array of threatened species. The following is a 

proposed list of objectives for initiating ‘Project 

Bustard’: 

 

1. Conserve the habitat types of the great Indian 

bustard and its associated species; 

2. Establish, with the cooperation of the state 

government and local people, more bustard 

conservation areas; 

3. Supervise and coordinate management of bustard 

conservation areas; 

4. Coordinate long-term studies on bustards and 

their habitats in different states; 

5. Produce educational material for publicity, and 

for decision makers, stakeholders, students, and 

others; and 

6. Integrate bustard habitat conservation with 

national grazing policy and overall land use 

patterns. 

The Bombay Natural History Society is a pioneer in 

promoting the conservation of the great Indian 

bustard, and undertakes intensive campaigns to 

educate and encourage the Government of India to 

take appropriate measures to reverse the declining 

trend of the species. 

 

IV. CONCLUSION 

 

Natural life territory and species around the globe are 

confronting an emergency. It is assessed that an 

unnatural weather change may cause the annihilation 

of 15–37% of species by 2050. This is another 

viewpoint which needs consideration since we could 

lose about 1.25 million species. In contrast to other 

ecological misfortunes, this one can't be turned 

around in light of the fact that nature doesn't give 

fresh opportunities to biodiversity. 
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On the off chance that we mull over the ordinary 

reasons why natural life is vanishing in Asia, India is 

showing improvement over different nations. India 

has propelled a broad ensured zone system of 

research establishments in which enactment, 

financial variables, and natural life research are 

assuming an incredible job. The Central Zoo 

Authority assumes a key job with zoos in 

programming research exercises identified with the 

protection and proliferation of wild creatures. 

Arranged research exercises incorporate 

investigations on natural life science, hereditary 

inconstancy, species-explicit wholesome necessities, 

creature conduct, epidemiological reviews, and 

ailment finding through posthumous assessment. The 

future relies upon cooperation among hostage and 

wild creatures, safeguarding of biodiversity, and 

hereditary and statistic varieties of species. India still 

has 65% of Asia's tiger populace, 85% of the Asian 

rhino populace, 80% of the Asian elephant populace, 

and 100% of the Asiatic lion populace. These are for 

the most part exceptionally imperiled and poached 

creatures. 
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ABSTRACT 

Pollution due to air quality deterioration is directly or indirectly connected to the phenomenon of 

biogeochemistry (i.e the scientific discipline that involves the study of the chemical, physical, geological, and 

biological processes and reactions that influence the composition of the natural environment) which in turn 

links to the human health. Human health and well-being, along with the well-being of animals, plants, and 

agricultural products, are solely dependent upon the quality of air we inhale. In response to the emission 

control threshold levels, prediction of how changes in emission levels could affect ambient air quality has been 

documented. The use of photochemical air quality models is becoming widely acceptable by various global 

regulatory agencies for the purpose of regulatory analyses and for the attainment exhibition by evaluating and 

assessing the effectiveness of control strategies. This review work tries to figure out the two most important and 

uncommon models namely; Comprehensive Air Quality Model with Extensions (CAMx) and Community 

Multiscale Air Quality (CMAQ) Modeling System. These modeling systems are used to predict, characterize, 

determine and simulate the photochemical air quality conditions. This paper gives a substantial detailed 

information of findings from related multidimensional studies carried out long ago and recently on 

photochemical smog analyses. Photochemical smog; causes and impacts on both the environment and living-

being health were succinctly spelt out. Ozone formation and its different precursors; atmospheric aerosols; 

emission of biogenics as well as Ozone modeling phases were also discussed. The researcher still talks about the 

model formulations such as Zhang Model formulation; application and history of CMAQ and CAMx models 

respectively. 

Keywords: Photochemical Smog, Atmospheric Aerosol Particles, Ozone Precursors, CMAQ and CAMx 

 

I. INTRODUCTION 

 

Pollution due to air quality deterioration is directly 

or indirectly connected to the phenomenon of 

biogeochemistry (i.e the scientific discipline that 

involves the study of the chemical, physical, 

geological, and biological processes and reactions 

that influence the composition of the natural 

environment) which in turn links to the human 

health. Human health and well-being, along with 

the well-being of animals, plants, and agricultural 

products, is solely dependent upon the quality of air 

we inhale (Sillman and Arbor, 2014). In response to 

the emission control threshold levels, prediction of 

how changes in emission levels could affect ambient 

air quality has been introduced (Leone and Seinfeld, 

1984). Nowadays, the differences amongst various 

mechanisms would not be of any concern in as 

much as each of the mechanisms gives similar 

predictions over a range of atmospheric conditions. 

Conversely, much number of recent investigations 

have established that different mechanisms predict 
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substantially different degrees of emission controls 

to achieve the same desired air quality under 

identical conditions (Jeffries et al., 1981; Whitten, 

1981; Carter et al., 1982a; Dunker et al., 1984). The 

use of photochemical air quality models is becoming 

widely acceptable by various global regulatory 

agencies for the purpose of regulatory analysis and 

for the attainment exhibition by evaluating and 

assessing the effectiveness of control strategies. 

 

This work tries to figure out the two most important 

and uncommon models used to predict, characterize, 

determine and simulate the photochemical air 

quality conditions. These photochemical models are 

large-scale air quality models that simulate the 

changes of pollutant concentrations in the 

atmosphere using a set of mathematical equations 

characterizing the physical and chemical processes 

in the atmosphere. Dry deposition is having a big 

deal of interest from today’s researchers due to its 

effects on the environment; consequently, there 

have been significant efforts to measure or estimate 

dry deposition using a variety of techniques (Mohan, 

2016).  Photochemical grid models are intended to 

accurately depict the ways in which air pollution 

forms, accumulates, and dissipates by simulating the 

processes that are most essential in generating ozone 

pollution.  These models have emission data from 

industrial sources, and many other mobile sources 

that emit chemicals which lead to the formation of 

ozone and simulate the atmospheric reactions that 

result in ozone formation. It is documented that 

photodissociation of many trace gaseous elements 

has been found to be the precursor for the initiation 

of most of the atmospheric chemical reactions 

(Shawn, Jonathan and Kenneth, 1997). The models 

are driven by meteorological models that are similar 

to those relied upon by weather forecasters because 

they can analyze the winds that carry pollutants to 

other areas around where the source is.  

 

II. PHOTOCHEMICAL SMOG 

Photochemical smog is described as a composition of 

primary and secondary pollutants. Primary 

pollutants, which include volatile organic 

compounds (VOCs), and Nitrogen oxides (NOx) are 

introduced into the atmosphere through vehicular 

emissions and industrial processes. Whereas 

secondary pollutants, like ozone (O3), result from 

the reaction of primary pollutants with ultraviolet 

light. Photochemical smog is most common in those 

cities characterized with sunny and dry seasons and 

it has a variety of negative health impacts.  

 

2.1 Causes of Photochemical Smog 

This type of air pollution is formed through the 

reaction of solar radiation with airborne pollutants 

like Volatile Organic Compounds (VOCs), and 

Nitrogen oxides (NOx). These compounds, which 

are called primary pollutants, are often introduced 

into the atmosphere through automobile emissions 

and industrial processes as earlier said. Ultraviolet 

light can split nitrogen dioxide into nitric oxide and 

monatomic oxygen; this monatomic oxygen can 

then react with oxygen gas to form ozone. Products 

like ozone, aldehydes, and peroxyacetyl nitrates are 

called secondary pollutants. The mixture of these 

primary and secondary pollutants forms what is 

termed as photochemical smog.  

 

2.2 Ozone 

Ozone occurs naturally in the troposphere, 

predominantly as a result of downward mixing from 

the stratosphere. This downward mixing includes 

both direct transport of ozone and transport of NOx, 

which leads to photochemical formation of ozone in 

the troposphere. Ozone mixing ratios in the 

stratosphere (from approximately 20 - 60 km above 

ground level) are as high as 15 000 parts per billion 

(ppb). This is higher than ozone concentrations at 

ground level, even in the most polluted regions, by a 

factor of 100. Approximately 95% of the Earth’s 
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ozone is located in the stratosphere. Ozone in the 

troposphere is much lower and generally decreases 

from the top of the troposphere to ground level. The 

ozone that is transported downward from the 

stratosphere is removed through photochemical 

processes in the troposphere (which include both 

production and removal of ozone, but with removal 

rates exceeding production rates). Ozone is also 

removed through dry deposition at the Earth’s 

surface. Removal of ozone in the troposphere 

happens on a timescale of approximately three 

months. In the absence of human activities, ozone 

concentrations would vary from 200 ppb in the 

upper troposphere to 10 - 20 ppb at ground level. 

  

2.3 Ozone Precursors (NOx, CO, and Volatile 

Organics) 

Ozone in urban areas is produced from two major 

classes of precursors: NOx, consisting of NO and 

NO2, and VOC. The ozone formation process is also 

closely associated with the hydroxyl radical (OH). 

The process of ozone formation is initiated by the 

reaction of organics (usually primary hydrocarbons) 

with OH. The subsequent reaction sequence 

involves NOx and results simultaneously in the 

production of ozone, oxidation of organics to CO2, 

and oxidation of NOx to nitric acid (HNO3). In 

urban areas, the ozone formation process is also 

accompanied by the conversion of NOx to organic 

nitrates such as peroxyacetyl nitrate (CH3CO3NO2, 

often abbreviated as PAN), which has the effect of 

transporting NOx to the remote troposphere. In 

addition to their impact on ozone, NOx and VOC 

are associated with various other pollutants which 

impact human health and activities.  

 

However, the effect of CH4 in particular has been 

identified as a major influence on ambient ozone 

because increases in CH4 lead to increases in ozone 

worldwide and thus contribute indirectly to urban 

and regional pollution events (Fiore et al., 2002a; 

West et al., 2006). Shorter lived volatile organics 

(with lifetimes ranging from 1hour to 3 days) are 

more important in terms of urban photochemistry 

because they undergo reactions rapidly enough to 

contribute to ozone formation during local air 

pollution events. Alkenes, aromatics, and 

oxygenated organic species such as formaldehyde 

(HCHO) are especially important in terms of urban 

photochemistry because they initiate reaction 

sequences that generate additional OH radicals 

(which catalyze further ozone production) in 

addition to producing ozone directly.  

 

2.4 Atmospheric Aerosol Particles Atmospheric  

Aerosol particles are microscopic solid or liquid 

matter suspended in the atmosphere of Earth. 

The term aerosol commonly refers to the 

particulate/air mixture, as opposed to the particulate 

matter alone (Seinfeld and Pandis, 1998).  Sources of 

particulate matter can be natural or anthropogenic 

(Plainiotis et al., 2010). Particulates, or aerosols, 

have wide-ranging impacts on both human health 

and environmental quality, in addition to direct 

inhalation. These effects account for much of the 

uncertainty in current predictions for future climate 

(Forster et al., 2007).  

 

III. EMISSION OF BIOGENICS 

In addition to anthropogenic sources, there are 

significant biogenic sources of organics. Isoprene 

(C5H8) is emitted by a variety of deciduous trees 

(especially oaks), and these emissions have a 

significant impact on ozone formation. Terpenes 

(e.g., a-pinene and C10H10) are emitted primarily by 

conifers and are precursors of particulates. Emission 

of biogenic VOC often equals or exceeds the rate of 

emission of anthropogenic VOC at the regional scale, 

and even within urban areas, biogenic VOC can 

account for a significant percentage of total VOC 

reactivity. Biogenic VOC are specifically important 

due to their relatively short lifetime (1hour or less) 
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and consequently contribute to local ozone 

formation during pollution events. 

 

The major significance of biogenic VOC with regard 

to ozone lies in their implications for the 

effectiveness of control strategies and their impact 

on ozone - Nox - VOC chemistry. The presence of 

biogenic VOC in polluted regions effectively 

increases the ratio of VOC to NOx, especially when 

ratios are weighted by the rate of reactivity. 

Consequently, regions with biogenic VOC are more 

likely to have ozone formation that is sensitive to 

NOx rather than VOC (Chameides et al., 1988; 

Pierce et al., 1998; Simpson, 1995). Biogenic sources 

of NOx are generally too small to contribute 

significantly to pollution events. Biogenic NOx 

emissions can be important in intensively farmed 

regions, where soil emission of    NOx is enhanced 

by heavy use of fertilizer.  

 

IV. ENVIRONMENTAL AND HEALTH IMPACTS 

The consequence of ozone, acid aerosols, and other 

related pollutants on environment and human 

health has been the subject of concerns (Dockery et 

al., 1993; Hoening, 2000; Holgate et al., 1999; 

Lippman, 2000; Lippman and Schlesinger, 2000; 

Wilson and Spengler, 1996). It is proved that present 

ambient levels of both ozone and acid aerosols have 

pronounced health impacts. 

In addition, some studies have discussed that ozone 

is being linked with both degradation to agricultural 

crops (Mauzerall and Wang, 2001) and forests (US 

Congress, 1989). Particulates are responsible for 

most of the visibility problems associated with air 

pollution (Seinfeld and Pandis, 1998). The most 

direct and striking evidence for health effects from 

air pollution is found in particulates. In United 

States, a series of studies have shown that mortality 

rates correlate with exposure to particulates 

(Dockery et al., 1993; Lippman and Schlesinger, 

2000). 

Both the primary and secondary pollutants in 

photochemical smog are highly reactive. These 

oxidizing compounds have been linked to a variety 

of negative health outcomes; ozone, for example, is 

known to irritate the lungs. Smog is a particular 

health danger in some of the world’s sunniest and 

most populated cities, such as Shanghai in china; the 

city is typically sunny, and the sun reacts with the 

chemicals produced by cars and other industrial 

processes. Hence, most major cities around the globe 

have problems with smog and air pollution (Lumen, 

2019).  

 

V. OVERVIEW OF OZONE MODELING PHASES 

Ozone modeling involves two (2) major phases, the 

base case and the future case (with sub steps in each 

phase).  The base case evaluates procedures and 

ensures that the model is performing correctly.  The 

future case evaluates the effectiveness of controls 

and demonstrates attainment based on how much 

ozone will be created in the future.  A 

photochemical grid model simulates the atmosphere 

above a city by dividing it into thousands of boxes, 

essentially splitting it into individual grid cells that 

are typically a few kilometers wide.  The thickness 

of the cells varies as the grid cells that are higher in 

the atmosphere tend to be thicker than the grid cells 

closer to the ground.  The photochemical model 

calculates concentrations of pollutants, such as 

ozone, in each cell by simulating the following four 

(4) parameters: 

 

i. The movement of air into and out of the grid 

cells, 

ii. The mixture of pollutants vertically among the 

layers,  

iii. The injection of new emissions from sources 

such as point, area, mobile, biogenic into each 

grid cell, and  
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iv. The chemical reactions based on chemical 

equations, pollution precursors, and incoming 

solar radiation in each grid cell. 

VI. PHOTOCHEMICAL MODELS 

The two (2) most popular photochemical models 

mostly used by the air quality modeling community 

are the Comprehensive Air Quality Model with 

Extensions (CAMx) and the Community Multiscale 

Air Quality (CMAQ) Modeling System. These 

models might experience a rise in popularity in the 

coming years if the proposal to reduce the ozone 

primary and secondary standards is finalized as they 

are multi-scale photochemical modeling system for 

gas and particulate air pollution. 

 

6.1 The Comprehensive Air quality Model with 

extensions (CAMx) 

The Comprehensive Air quality Model with 

extensions (CAMx) is a state-of-the-science 

photochemical grid model that comprises a "one-

atmosphere" treatment of tropospheric air pollution 

(ozone, particulates, air toxics) over spatial scales 

ranging from neighborhoods to continents.  It is an 

open-source system that is computationally efficient, 

flexible, and available at zero cost.  Meteorological 

inputs are supplied to CAMx from separate weather 

prediction models (specifically WRF, MM5 and 

RAMS are supported).  Emission inputs are supplied 

from external pre-processing systems (e.g., SMOKE 

and EPS3). 

 

6.1.1 Features of CAMx 

In addition to the features this model shares with 

other photochemical grid models, the most notable 

features of CAMx are: 

 

6.1.1.1 Two-Way Nested Grid Structure: This can be 

simply referred to as flexible two-way grid nesting 

on many map projections. In this case, CAMx can be 

run with variable grid spacing. Use a coarse grid for 

regional domains where high spatial resolution is 

not particularly needed, while in the same run, nest 

finer grids in specific areas of interest. Two-way 

nesting propagates information both up and down-

scale across all grids. Nests may possess different 

meshing factors from their parent grids, as long as 

they are common denominators of parent resolution. 

A “Flexi-Nesting” feature allows you to introduce 

and/or remove nested grids at any point during a 

simulation. You can supply complete information 

for nested grids (emissions, meteorology, and surface 

characteristics) or allow CAMx to interpolate any or 

all of these inputs from parent grids. 

 

6.1.1.2 Parallel Processing:  CAMx supports two 

types of parallelization:  

 

1) Open MP (OMP), which allows parallel 

processing on shared-memory (e.g., multi-core) 

computers; and  

2) Message Passing Interface (MPI), which allows 

parallel processing across shared and distributed 

memory (networked) computer cluster 

environments.  

In order to maximize speed performance, both OMP 

and MPI can be used in combination. FORTRAN 

compilers recognize in-code OMP directives. To use 

MPI, the model must be able to access external MPI 

libraries installed on the working system. 

 

6.1.1.3 Multiple Photochemical Gas Phase 

Chemistry Mechanisms: CAMx offers several 

versions of Carbon Bond chemistry (CB05 and CB6 

variants) and the 2007 version of Statewide Air 

Pollution Research Center chemistry (SAPRC07TC). 

These mechanisms are solved using the Euler 

Backward Iterative (EBI) method, which is fast and 

accurate. CAMx also includes the fully explicit Gear-

type Livermore Solver for Ordinary Differential 

Equations (LSODE), which we use to "benchmark" 
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new mechanisms and evaluate the performance of 

EBI. We do not recommend LSODE for typical 

applications as the model will run much more 

slowly. 

 

6.1.1.4 Advanced Photolysis Model: This is the 

Advanced External Photolysis Model (TUV) with 

in-line cloud and Aerosol Adjustments. The TUV 

radiative transfer and photolysis model (developed 

and distributed by the National Center of 

Atmospheric Research), is used as a CAMx pre-

processor to provide the air quality model with a 

multi-dimensional lookup table of clear-sky 

photolysis rates. CAMx internally adjusts clear-sky 

rates for the presence of clouds and aerosols using a 

fast in-line version of TUV. 

 

6.1.1.5 Plume-in-Grid (PiG) Module: PiG treats the 

chemistry and dispersion of point source emission 

plumes at sub-grid scales using a Lagrangian puff 

model, until such time as plume concentrations can 

be adequately represented on the model grid. Both 

gas-phase and PM chemistry can be treated. PiG 

includes a “sampling grid” capability to passively 

sample plume concentrations at any resolution, 

which allows visualization of near-source sub-grid 

scale impacts. 

 

6.1.1.6 Vertical Diffusion (Mixing) Options: CAMx 

offers a standard “K-theory” approach for vertical 

diffusion or alternatively version 2 of the 

Asymmetric Convective Model (ACM2; Pleim, 

2007). ACM2 is a hybrid of local K-theory diffusion 

and non-local convective transport between the 

surface and layers aloft. ACM2 does not work with 

the Integrated Process Rate (IPR) component of the 

Process Analysis (PA) tool. 

 

6.1.1.7 Dry Deposition Options:  CAMx offers two 

dry deposition options: an older approach based on 

the models of Wesely (1989) and an updated 

approach based on the algorithms of Zhang et al. 

(2001; 2003). The Wesely model is formulated for 11 

landuse categories, while the Zhang model uses 26 

landuse categories. Dry deposition, by which 

substances are ultimately removed from the 

atmosphere in the absence of precipitations, can be 

quantitatively important and its parameterisation, 

both spatially and temporally, appears essential. The 

"big-leaf model" formulation was used by Michou et 

al., 2002 which assures that the concentration of a 

trace gas at the surface is zero, and that the 

turbulent transport near and into the surface can be 

accounted for by three in-series resistances, the 

aerodynamic, quasi-laminar and surface resistances. 

 

6.1.1.8 Horizontal Advection Solver Options:  CAMx 

uses the Piecewise Parabolic Method (PPM) of 

Colella and Woodward (1984), and the area-

preserving advection solver. Both possess high-order 

accuracy, little numerical diffusion, and are 

sufficiently quick for applications on very large grids. 

 

6.1.1.9 Surface Chemistry/Re-emission Model:  

CAMx includes a simple surface sub-model that 

treats sorption and penetration of deposited 

pollutant mass into soil, snow and vegetation, 

chemical degradation and transformation, and 

volatilization back into the air (re-emission). The 

surface model treats any subset of species listed in 

the core model’s chemical mechanism, while all 

chemical rates, sorption and penetration coefficients 

are user-defined. The surface model cannot be used 

with the Plume-in-Grid treatment.  

 

6.1.2 Worldwide Applications of CAMx  

CAMx could be employed in a large scale by local, 

state, regional, and federal government agencies, 

academic and research institutions, and private 

consultants for regulatory assessments and general 

research throughout the world (Ramboll Environ, 

2016).  CAMx has been notably found to be 
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effectively used in more than 20 countries on nearly 

every continent as shown in the map below. 

 

 
Figure 1: Ramboll Environ, 2016 

 

 

6.1.3 Model Formulation 

6.1.3.1 Core Model Formulation 

CAMx simulates the emission, dispersion, chemical 

reaction, and removal of pollutants by marching the 

Eulerian continuity equation forward in time (t) for 

each chemical species (l) on a system of nested 

three-dimensional grids. The continuity equation 

specifically describes the time dependency of 

volume-average species concentration within each 

grid cell as a sum of all physical and chemical 

processes operating on that volume. This equation is 

expressed mathematically in terrain-following 

height (z) coordinates as follows:  

 
 

6.1.3.2 The Zhang Model formulation  

Environment Canada’s AURAMS air quality model 

uses a state-of-the-science deposition scheme that 

possesses an updated representation of non-stomatal 

deposition pathways (Zhang et al. 2003). The 

approach incorporates the “leaf area index” (LAI), 

which is an important aspect of newer dry 

deposition schemes that allows for scaling of 

pollutant uptake into biota of varying densities. LAI 

is defined as the ratio of the one-sided green leaf 

area to a unit area of the ground. It is measured by 

satellite instruments at fairly high spatial resolution. 

The Zhang model has been tested extensively 

through its use in daily air quality forecasting in 

Canada, and has been shown to reproduce observed 

fluxes of ozone and SO2 with reasonable accuracy. 

In CAMx, the Zhang model has tended to generate 

lower ozone deposition rates relative to the Wesely 

model, which leads to higher ozone predictions 

overall. This effect is seasonally dependent and will 

vary with the definition of LAI. Ozone is less 

sensitive to the source of LAI (whether Zhang 

defaults or satellite-enhanced) than to the choice of 

deposition model.  

 

6.1.3.2.1 Dry Deposition of Gases 

The gas resistance model of Zhang et al. (2003) 

invokes the same 3-resistance equation for 

deposition velocity as the Wesely (1989) model. The 

equations for aerodynamic resistance (ra) and 

boundary resistance (rb) are very similar to the 

Wesely (1989) formulations. However, Zhang et al. 

(2003) replace the surface resistance (rs) equation 

with a new relationship for the overall canopy 

resistance:  

 
 

Where Wst is the fraction of stomatal blocking under 

wet conditions, rcut is the cuticle resistance, and all 

other resistances have similar meaning to the 

Wesely model. Stomatal resistance (rst) is calculated 

using a sunlit/shade (so-called “two-big-leaf”) 

stomatal resistance sub-model. 
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Following Wesely (1989), values for rg and rcut are 

calculated for SO2 and O3 and then scaled for other 

gaseous species. Cuticle resistance is slightly 

different from that defined in traditional big-leaf 

models in that it also considers the aerodynamic and 

quasi-laminar resistances of individual leaves. This is 

done by parameterizing rcut as a function of friction 

velocity, similar to the concept of overall cuticle 

uptake considered in a multi-layer model framework.  

 

LAI is used in functions for rac, and rcut, where the 

LAI for any given day is linearly interpolated from 

monthly default LAI as a function of landuse type. 

To account for LAI effects on surface roughness (z0), 

a similar daily LAI interpolation is applied to that 

parameter. Hence, the Zhang model does not 

require the specification of season, as all resistance 

equations are continuous over each month (note 

that CAMx automatically applies the 6-month offset 

for applications in the southern hemisphere). 

 

For snow on the ground and leaves, both rgs and rcut 

are adjusted by a snow cover fraction, which is 

calculated from snow depth, snow age, and landuse 

type. Snow cover is defined through the input 2D 

surface file. For surfaces without canopies, rgs is 

defined as the resistance to any surface (e.g. soil, ice, 

snow and water), rac is set to zero, and very large 

values are used for rst, rm and rcut. 

 

Over water, the updated temperature-dependent 

ozone surface resistance equation described above 

for the Wesely scheme is also used for the Zhang 

scheme. 

 

The Zhang model includes a set of embedded annual 

surface roughness ranges and monthly LAI specific 

to each of the 26 landuse categories. The capabilities 

of the scheme were extended by adding the option 

to use episode-specific (i.e. satellite-derived) LAI 

data. Satellite-based LAI data from MODIS2 

(MODerate-resolution Imaging Spectroradiometer) 

can be processed into gridded LAI fields that are 

passed to CAMx as an optional record in the time-

invariant 2D surface input file. The optional gridded 

LAI fields are used to scale the default landuse-

specific LAI values. For each grid cell, a landuse-

weighted default LAI is determined according to the 

landuse fractions present. An LAI scaling factor is 

then determined as the ratio of the input LAI to the 

landuse-weighted default LAI. This factor is used to 

scale the individual default LAI values for each 

landuse type in the grid cell, subject to the annual 

maximum to minimum range among the monthly 

default values. Figure 2 illustrates how the use of 

satellite LAI data introduces additional episode-

specific variation into the LAI field. 

 

 
Figure 2: Comparison of monthly LAI data embedded in the 

Zhang dry deposition scheme against episode-specific LAI for 

June 2005. 

 

6.2 The Community Multiscale Air Quality (CMAQ) 

Model 

CMAQ is an active open-source development 

project of the U.S. Environmental Protection 

Agency (EPA) that consists of a suite of programs for 

conducting air quality model simulations. CMAQ is 

supported and distributed by the CMAS Center. The 

Community Multiscale Air Quality (CMAQ) model 

is a numerical air quality model that relies on 

scientific principles to predict the concentration of 

airborne gases and particles, and the deposition of 

these pollutants back to Earth’s surface. Because it 
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includes information about the emissions and 

properties of compounds and classes of compounds, 

CMAQ can also inform users about the chemical 

composition of a mixture of pollutants. This is 

particularly useful when measurements only give 

insight into aggregate details, like total particulate 

mass (EPA, 2019). 

 
The purpose of CMAQ is to provide fast, technically 

sound estimates of ozone, particulates, toxics, and 

acid deposition.  CMAQ is designed to meet the 

needs of the scientific community and concerned 

community leaders by combining current 

knowledge in atmospheric science and air quality 

modeling, multi-processor computing techniques, 

and an open-source framework into a single 

modeling system. 

 

6.2.1 Applications of the CMAQ Model 

CMAQ is applied to explore different kinds of air 

pollution scenarios. For instance, CMAQ is often 

used to test the impact of future emission regulations. 

The interaction of meteorology and air quality, e.g. 

the effects of particles on solar radiation, can be 

explored with the two-way WRF-CMAQ system, 

which couples the Weather Research and 

Forecasting (WRF) meteorological model with the 

CMAQ air quality model. The Direct-Decoupled 

Method (DDM) can be used in CMAQ-DDM to 

quantify the sensitivity of air pollution predictions 

to model input values like emissions or reaction 

rates. Often, people want know more about which 

individual emission source or group of sources are 

contributing the most to the air pollution at a site. 

This can be explored using the Integrated Source-

Apportionment Method (ISAM) in the CMAQ-

ISAM model (EPA, 2019).  

 

6.2.2 CMAQ History 

Since 1998, when the first version was released, 

CMAQ has been used to evaluate potential air 

quality policy management decisions. The model 

provides reliable information for decision makers 

about the estimated impacts of different air quality 

policies.  CMAQ’s generalized and flexible 

formulation has enabled incorporation of alternate 

process algorithms and numerical solution methods. 

This has allowed inclusion of new science in the 

model to address increasingly complex air pollution 

issues   (EPA, 2019). 

 

 
Figure 3: EPA (2019): Community Multiscale Air Quality 

Modeling System (CMAQ) retrieved on 2/9/2019 available at 

https://www.epa.gov/cmaq/cmaq-models-0 
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ABSTRACT 

 

Data storage is the collective methods and technologies that capture and retain digital information on 

electromagnetic, optical or silicon-based storage media. Storage is a key component of digital devices, as 

consumers and businesses have come to rely on it to preserve information ranging from personal photos to 

business-critical information. Modern storage systems require enhanced capabilities to allow enterprises to apply 

machine learning-enabled artificial intelligence (AI) to capture this data, analyze it and wring maximum value 

from it. This paper provides an overview of data storage technologies, evaluation of storage heirarchy and 

importance of data storage.  

Keywords :  Data Storage, Technologies, Storage Hierarchy 

 

I. INTRODUCTION 

 

The term storage may refer both to a user's data 

generally and, more specifically, to the integrated 

hardware and software systems used to capture, 

manage and prioritize the data. This includes 

information in applications, databases, data 

warehouses, archiving, backup appliances and cloud 

storage. Digital information is written to target storage 

media using software commands. The smallest unit of 

measure in a computer memory is a bit, described with 

a binary value of 0 or 1, according to the level of 

electrical voltage contained in a single capacitor. Eight 

bits make up one byte. 

 

Data storage capacity requirements define how much 

storage is needed to run an application, a set of 

applications or data sets. Capacity requirements 

consider the types of data. For instance, simple 

documents may only require kilobytes of capacity, 

while graphic-intensive files, such as digital 

photographs, may take up megabytes, and a video file 

can require gigabytes of storage. Computer 

applications commonly list the minimum and 

recommended capacity requirements needed to run 

them. 

 

On an electromechanical disk, bytes store blocks of 

data within sectors. A hard disk is a circular platter 

coated with a thin layer of magnetic material. The disk 

is inserted on a spindle and spins at speeds of up to 

15,000 revolutions per minute (rpm). A sector on a 

standard disk is 512 bytes. Recent advances in disk 

include shingled magnetic recording, in which data 

writes occur in overlapping fashion to boost the 

platter's areal density. 

 

On solid-state drives (SSDs), data is written to pooled 

NAND flash, designed with floating gate transistors 

that enable the cell to retain an electrical charge. An 

SSD is not technically a drive, but it exhibits design 

characteristics similar to an integrated circuit, 

featuring potentially millions of nano transistors 

placed on millimeter-sized silicon chips. Backup data 

copies are written to disk appliances with the aid of a 

hierarchical storage management system. And 

although less commonly practiced than in years past, 

the tactic of some organizations remains to write disk-

https://doi.org/10.32628/IJSRST
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based backup data to magnetic tape as a tertiary 

storage tier. This is a best practice in organizations 

subject to legal regulations. 

 

A virtual tape library (VTL) uses no tape at all. It is a 

system in which data is written sequentially to disks 

but retains the characteristics and properties of tape. 

The value of a VTL is its quick recovery and scalability. 

 

Larger application scripts and real-time database 

analytics have contributed to the advent of highly 

dense and scalable storage systems, including high-

performance computing storage, converged 

infrastructure, composable storage systems, hyper-

converged storage infrastructure, scale-out and scale-

up network-attached storage (NAS) and object storage 

platforms. 

 

II.  METHODS AND MATERIAL 

 

EVALUATION OF STORAGE HIERARCHY 

 

Organizations increasingly use tiered storage to 

automate data placement on different storage media, 

based on an application's capacity, compliance and 

performance requirements. 

 

Enterprise data storage is often classified as primary 

and secondary storage, depending on how the data is 

used and the type of media it requires. Primary storage 

handles application workloads central to a company's 

day-to-day production and main lines of business. 

 

Primary storage is occasionally referred to as main 

storage or primary memory. Data is held in random 

access memory (RAM) and other built-in devices, such 

as the processor's L1 cache. Secondary storage 

encompasses data on flash, hard disk, tape and other 

devices requiring I/O operations. Secondary storage 

media is often used in backup and cloud storage. 

 

Primary storage generally provides faster access than 

secondary storage due to the proximity of storage to 

the computer processor. On the other hand, secondary 

storage can hold much more data than primary storage. 

Secondary storage also replicates inactive data to a 

backup storage device, yet keeps it highly available in 

case it is needed again. 

 

Digital transformation of business has prompted more 

and more companies to deploy multiple hybrid clouds, 

adding a remote tier to buttress local storage. 

 

TYPES OF DATA STORAGE DEVICES/MEDIUMS 

 

Data storage media have varying levels of capacity and 

speed. These include cache memory, dynamic RAM 

(DRAM) or main memory; magnetic tape and 

magnetic disk; optical disc, such as CDs, DVDs and 

Blu-ray disks; flash memory and various iterations of 

in-memory storage; and cache memory.  

 

The main types of storage media in use today include 

hard disk drives (HDDs), solid-state storage, optical 

storage and tape. HDDs are widely used storage in 

personal computers, servers and enterprise storage 

systems, but SSDs are starting to reach performance 

and price parity with disk. 

 

Optical data storage is popular in consumer products, 

such as computer games and movies, and is also used 

in high-capacity data archiving systems. Intel optane 

memory is a smart technology that accelerates 

computer’s responsiveness. It accesses your computer’s 

frequently used documents, pictures, videos, and 

applications quickly and remembers them after you 

power off enabling you to create, game, and produce 

with less waiting. This increases productivity across 

the board tailored to an individual’s everyday usage. 

 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) 

Sumalatha Sriramoju  Int J Sci Res Sci Technol. September-October-2019; 6 (5) : 236-241 

 

 

 

 

 
238 

IMPORTANCE OF DATA STORAGE 

 

Underscoring the importance of storage is a steady 

climb in the generation of new data, which is 

attributable to big data and the profusion of internet 

of things (IoT) devices. Modern storage systems 

require enhanced capabilities to allow enterprises to 

apply machine learning-enabled artificial intelligence 

(AI) to capture this data, analyze it and wring 

maximum value from it. Larger application scripts and 

real-time database analytics have contributed to the 

advent of highly dense and scalable storage systems, 

including high-performance computing storage, 

converged infrastructure, composable storage systems, 

hyper-converged storage infrastructure, scale-out and 

scale-up network-attached storage (NAS) and object 

storage platforms. 

 

In these days the quantity of data created per second 

is very large. Data stream real time analysis is required 

to manage this large data. Through proper analysis we 

can get crucial data, through this we can predict 

network traffic, intrusion related activity weather log 

records or click systems in web exploring 

manufacturing process, call details records, email, 

blogging, twitter posts and others. Data generated 

from stream is just snapshot of stream data. Snapshot 

is based on time interval. The main of algorithms is 

usage of resources. Resources can be memory or time. 

In stream database, to perform stream mining we must 

consider accuracy, amount of space, time required to 

learn from training examples for getting prediction. 

Data is large and growing. There are important 

patterns and trends in the data. We don’t fully know 

where to look or how to find them. Big data analysis is 

most important because the data is continuously 

changing based on interval of time to store Big data 

most of companies are using cloud setup.  

 

Big data storage space is a storage framework that is 

designed especially to store, take care of as well as 

retrieve massive quantities of information, or huge 

data. Big data storage enables the storage space and 

sorting of huge data as if it can easily be accessed, used 

as well as refined by applications as well as services 

dealing with large information. Big Data has actually 

gotten much focus from the academic community and 

also the IT market. Huge data has obtained much 

attention from the academia and also the IT industry. 

Currently, over 2 billion people globally are connected 

to the Net and also over 15 billion individuals very 

own smart phones. By 2020, 50 billion tools are 

expected to be linked to the internet. At this moment, 

predicted information manufacturing will be 44 times 

higher than that in 2015. As info is transferred and 

shared at light speed on optic fiber as well as wireless 

networks, the quantity of information and rate of 

market development boost. Nonetheless, the fast 

development rate of such big information generates 

many difficulties such as the quick growth of 

information, transfer speed, diverse data as well as 

safety and security.  

 

III. RESULTS AND DISCUSSION 

 

MERITS AND DEMERITS OF ONLINE DATA 

STORAGE 

 

Merits of Online Data Storage 

➢ Data storage saving: By storing your data online 

you are reducing the burden of your hard disk, which 

means you are eventually saving disk space. 

➢ Worldwide accessibility: This is the main 

advantage of online data storage. You can access your 

data anywhere in the world. You don’t have to carry 

your hard disk, pen drive or any other storage device. 

➢ Data safety: You cannot trust your HDD and 

storage device every time because it can crash anytime. 
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In order to make your data safe from such hazards you 

can keep it online. 

➢ Security: Most of the online storage sites provide 

better security.  

➢ Easy sharing: you can share data faster, easy and 

secure manner. 

➢ Data recovery: online data storage sites provide 

quick recovery of your files and folders. This makes 

them more safe and secure. 

➢ Automatic backup: you can even schedule 

automatic backup of your personal computer in order 

to avoid manual backup of files. 

 

Demerits of Online Data Storage 

 

Online data storage has its negative aspects however if 

managed well you can definitely prevent them. 

Several of them are as complies with: 

 

➢ Inappropriate handing can cause trouble: You 

have to require your user-id and password safe to 

safeguard your information as if someone knows 

or perhaps presume your qualifications, it might 

lead to loss of information. Use facility passwords 

and also try to prevent storage them in your 

personal storage devices such as pen drive and 

HDD. 

➢ Select trustworthy resource to avoid any type of 

danger. To access your files almost everywhere 

the only thing you need is net link. If you do not 

obtain internet connection someplace after that 

you will certainly end up with no gain access to 

of information despite the fact that it is securely 

stored online. 

HIGHLIGHTS OF THE DATA STORAGE 

TECHNOLOGIES 

 

• Redundant Array of Independent Disks (RAID): This 

technology was developed to address the cost, 

performance and availability requirements of data. It 

continues to evolve today, and is used in all storage 

architectures such as DAS, SAN, etc. (See below for 

RAID Chart.) 

• Direct-Attached storage (DAS): This type of storage 

connects directly to the server (host) or a group of 

servers in a cluster. Storage can be either internal or 

external to the server. External DAS alleviated the 

challenges of limited internal storage capacity. 

• Storage Area Network (SAN): This is a dedicated, 

high-performance Fiber Channel (FC) network to 

facilitate block-level communications between servers 

and storage. Block storage is just that: evenly sized 

blocks of data. Database servers can often take 

advantage of block storage systems. Storage is 

partitioned and assigned to a server for accessing its 

data. SAN offers scalability, availability, performance 

and cost benefits compared to DAS. 

• Network-Attached Storage (NAS): This is dedicated 

storage for file servicing applications. Unlike SAN, it 

connects to an existing communication network 

(LAN) and provides file access to heterogeneous 

clients. This is the most familiar kind of storage – it’s 

what we interact with most on a daily basis. Users of 

file storage have access to files and can read and write 

to either the whole file or a part of it. File systems are 

what operating systems provide on all of our personal 

computers. In a shared environment file storage is 

often seen as a network drive. Because it’s purposely 

built for providing storage to file server applications, it 

offers higher scalability, availability, performance and 

cost benefits compared to the general-purpose file 

servers. 

• Internet Protocol SAN (IP-SAN): IP-SAN is a 

convergence of technologies used in SAN and NAS. 

IP-SAN provides block-level communication across a 

local or wide area network (LAN or WAN), resulting 

in greater consolidation and availability of data. 
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Object Storage 

Object storage is possibly the least familiar sort of 

storage to the majority of people. Object storage space 

doesn't give accessibility to raw blocks of data and also 

does not supply file-based access. Object storage space 

provides accessibility to whole objects, or balls of data 

as well as normally does so with an API particular to 

that system. Unlike documents storage, object storage 

typically does not permit the ability to write to one 

part of a file. Objects have to be upgraded all at once 

system. Three of the most usual business things storage 

systems are Amazon's S3, Google's Cloud and 

Microsoft's Azure. Perfect use cases consist of backups, 

archiving as well as static Web web content like 

images and also manuscripts. One of the major benefits 

of object storage space systems is their capacity to 

dependably store a large amount of data at reasonably 

inexpensive. 

 

IV. CONCLUSION 

 

Data storage is the recording (storing) 

of information (data) in a storage 

medium. DNA and RNA, handwriting, phonograp

hic recording, magnetic tape, and optical discs are 

all examples of storage media. Recording is 

accomplished by virtually any form of energy. 

Electronic data storage requires electrical power to 

store and retrieve data. In this paper, a comprehensive 

overview is provided on data storage. 

 

V. FUTURE SCOPE 

 

I recommend using online data storage such as Cloud 

Data Storage which provides all the advantages of 

Online Data Storage. To get the highest benefit of 

Online Data Storage take the necessary security 

measures and precautions. Like Amazon Webservices 

and Azure who implement Cloud Technology to store 

data.  
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